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EXECUTIVE SUMMARY

This: doeument presents the resuls of' an evaluation of three final configuration options.for the
105-B Reactor Fécili_t_y pendin .gleVe_n-ulal removal --and- di_spo'sal of the reactor core, _w;i.th_in.t'h_e next

66 years. Portions of the 105-B Facility énd"rea'cltor'stac;‘k-are -k:ontéminated with chemical and
radlologlcal hazardous: substances and pose a potentzal risk to human health and the e‘nvuonment,
Warrantmg a final removal action. ‘An mtenm removal action dec;s1on for an apprommate o
10-year tlme frame was documented in an ACtIOTl Memorandum n 7001 whlch mcluded hazard -
nungauon and potenual pubhc access. of the 105-B Fac111ty (DOE-RL 2001&) Although the e
previous Action Memorandu_m preserved the ablhty to use the facility for publlc access, the

- ajternatives evaluated in this document do not include this option. In accordance with previons
Comnutments the US. Department of Energy is continuing to seek a sponsor wi ith interest in’ .
preserving all or part of the 105-B Buﬂdmg for hlstoncal purposes. However, such a spohsor has-.
not yet been 1dent1ﬁed and the alternatives summanzed in this evaluanon assume that there- w1ll o

- 'be no long-term public use or structural preservation of the facility.’ Actions evaluated in this

. document would not be 1mplemented for at least 3 years, pending evaluation of additional

alternatives and selection of a final removal actmn under the Comprehensive Envzronmental

o Response C'ompensatzon and Liability Act of 1980 {(CERCLA}.

This document describes the 105-B Facility, 'iishistoﬁcal si'gnifioan'e, and jintenm aeﬁo;} :

_ altematives'édready Seleétedf_()r historic preservation. The document also describes site -
con'ditions and the sources and extent of contamination to provide a framework for the discussion .-

of cleanup action ob_]ectwes and alternatives. Finally, ¢ach alternative is compared agamst the

criteria of effectiveness, 1mplementabll1ty, and cost.

Cleanup actions evaluated for the 105-B Faeih'ty include No Action, Interim Safe. Storage. and
Long-Term Surveillance and Maintenance. Interim safe storage, which has been performed oris.
in progress at other Hanford Site reactor facﬂmes Jincludes decontannnatlon and demolition of
‘the reactor facility up to. the sl’ueld walls. that surround the reactor block; the constructlon of a
safe'storage enclosure and a reduced schedule of surveillance and miaintenarce. Long-term

surveillance and ma;mtenance includes an extended period of faeﬂlty monitoring with major

Evaluation of__Final Conﬁgumﬁon Alternatives for the IOS—BZRedciorlF'c;xbiﬁzy' , L
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and minor repairs as necessary followed by eventual decoritamination and demolition of the

reactor facility. Costs for the three altetnatives were determined as shown in Table ES-1.

“Fable ES-1. €ost Comparlson for- Flnal ‘Confi; guratlon Alternatlves
: for the 105-B Reactor

Altemative L P_resen_t-Wor@h Cost ; Y :N'aniiscoulgted' CoSt_ L
Alternative L — No Acuon ' B S L N_o.cos_t | - . Nocost _
Alternative 2 — Interim Safe Storage _ _ $18,408,0(_)_0 ) ‘ B $18,787,000. .
Alternative 3 — Lc:-ng Term Surveﬂiance _ ' $_4,214,000 ‘ - : o $24,213,000
,and Mamtenance " SR o1 Teo e b .

Consistent with guidance established by the U.S. Office of Management an'd Budget, present-
worth analysm is used as the basis for companng costs of cleanup aitematwes under the
"CERCLA program (OMB 1992). For purposes of this evaluatlon costs. are. presented in terms of

present—worth ancl total nondlseounted cOsts.

The present-worth cost method depicts the amount of money required to be sct aside at the initial

point in time (e.g'., in the current Year) to fund all el_ean_ﬂ'p_ activities: oCcurri_n_g over-the life of t_he_'

alternative. Present-worth analysis assumes that the funding set aside at the initial point in time

increases in value as time goes on, similar to how money placed in a savings account gains in

value due to interest paid on the account. Although the federal government does not typically set
aside the money in th_is‘ manner, the preseht-worth anilysis_'is specified under CERCLA as the
approach for e'stablishing a cémmon baseline to evaluate and compare alternatives that have
costs occumng at different time frames. While the money may not. actually be set aside, the

 present-worth costs are con51dered directly comparable for evaluating alternative cests

Example:

- Assume that a cleanup alternative would incur a $20,000 cost 20 years in the {uture,
Usinga 2. 9% discount rate (see note below), $11,290 would need to be set aside in the
current year to-have $20,000 available in 20 years (i.e., the present-worth cost of this -
alternative is $11,290). In conirast, only $4,789 would need to be set aside in the current
year to fund a $20,000 action occiirring 50 years in the future. (Note: The discount rates.
~ [interest rates| for evaluating. government programs are established by the Office of

Evafuarmn of Fmal Configuration Alremanves far the ]05 B Reacror Faciliry - e : .
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Managcment and Budget and are updated on a pcl:l()dlc basis to reﬂect the most recent
econontc predlcuons ) . ‘

The nondiscounted cost method displays the totdl costs oceurring over the entire duration of an
alternative, with no adjustment (or “discounting”) to reflect current year or “set dside” cost based
.c‘m an assumed interest- rate. Because nondiscdunted costs de not reflect the chan ging value of

~ fands over time, presentatlon of this mforrnatlon under CERCLA is for mformatlon purposes '

' only, not for remedy selectmn purposes.

Example: _ , _

- Assume that a cleanup alternative would incur costs of $I0,000 per year over a SO—Year _
time frame, with an additional $20,000 cost occurring 25 years into the process.. The total
nondiscounted cost for this alternative is $520,000 (1$10,000 x 50 years] +$20,600).
Using a 2.9% d_jscount rate, the present-worth cost of this same alternative is $272,l'02-

The present-worth costs associated with the Interim Safe Storage and Long-Term Survei'll'ance_ _
and Maintenance Alternatives are $18.4 and $4.2 million, respectively. Total riéndiscountéd
costs for the Interim Safe Storage and Long-Term Surveillance a_nd Maintenance Alternatives are

$18.8 and $24.2 miilion, respeétively.

Evaluation of Final Configuration Alternatives for the 105-B Reactor Facility _ LT
February 2003 B - U ES-3
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ACM
ARAR
CERCLA
CFR
CWC
D&D

. DOE

. Ecology

'EE/CA
EIS
EPA
ERDF
ESD

" ETF

FR

" FSB

HCPEIS

1SS

NEPA

NCP

NPL

PCB

RESRAD

RCRA
ROD
S&M
SSE
Tri-Party

Agreement

TRU
TSCA
WAC
"WIDS -

ACRONYMS

asbestos-contammg material

~ applicable or relevant and appropriate requirement.

Comprehensive Environmental Response, Compensation; and Lzabllzty Act of 1980
Code of Federal Regulations .

Central Waste Complex

decontamination and demolition

U.S. Department of Energy

‘Washington State Department of Ecology

engineering evaluation/cost analysis
environmental impact statement

U.S. Environmental Protection Agency
Environmental Restoration Disposal Facility
- explanation of significant differences

Effluent Treatment Facility

- Federal Register

fuel storage basin

‘Hanford Comprehenswe Land-Use Plan Envzronmenml Impact Sratemenr

interim safe storage

National Environmental Policy Act of ] 969
National Contingency Plan

National Priorities List

polychlorinated bipheny! -

RESidual RADioeactivity

Resource Conservation and Recovery Act of 1 976

Record of Decision

surveillance and maintenance
safe storag_e enclosure

Hanford Federal Facility Agreemem‘ and Consem Order
trapsuranic

Toxic Substances Control Act of 1 976

Washington Administrative Code

Waste Siie Information Database
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'METRIC CONVERSION CHART
: - Into Metric Units _ ‘Out-of Metric Units
If Yoir Enow Multiply By To Get 1 .If You Know Multiply By To Get
Length ' Length '

| inches 254 miflimeters - millimeters 0.039 inches
inches 2.54 centimeters { centimeters o 0.394 inches. -
feet 0.305 meters meters 3281 feet =
yards 0914 meiers meters 1.094 vards
miles 1.609 kilometers kilometers . 0.621 miles
Area Area _

- sq. inches 6.452 $q. centimeters sq. centimeters 0.155 sa. inches
‘sq. feet 0.093 $q. meters sq. meters 1 10.76 sq. feet
sq. yards 0.836 $q. meters 5q. meters 1.196 sq. yards
sq. miles 2.6 q. kilometers 5. kilometers 04 sq. miles '

" acres 0.405 hectares hectares 247 acres
Mass (weight) ' Mass (weight)
ouces | 28.35 grams gréims . 0.035 otnces
pounds 0.454 kildgrams kilograms 2205 pounds
ton 0.907 metric ton metric ton 1.102 ‘ton
Volume ' . 1 Volume
teaspoons 5 milliliters 1 milliliters 0.033 . fluid ounces
" tablespoons 15 milliliters liters 2.1 pints
fluid ounces 30 millikiters | liters 1.057 QUarts
cups 0.24 liters | liters o 0264 "gallons
pints 047 liters cubic meters - 35315 . cubic feet
‘quarts 095 liters | cubic meters 1.308 cubic yards
‘gallons 38 liters
cubic feet 0.028 cubic meters
cobie yards 0.765 cubic meters

i Temperatore Temperaﬁu-e

Fahrenheit subtract 32,  Celsius Celsius multiply by ~ Fahrenheit
then 9/5, then add -
multiply by 32
5/9

Radioactivity ‘Radioactivity

picocuries 37 - millibecquerel xhi'llibecquerels 0.027 picocuries '
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1.0 INTRODUCTION.

. This document presents the results of a companson of three alternatzves for cleanup acuons at

~ the 105-B Reactor building: (subsequently referred to as the 105-B Facility'), including the fuel
storage basin (FSB) and below-grade portions of the reactor, excluding the reactor block The .
reactor block will remiain in a safe storage mode for up to 75 years from the date of issuance of
the Record of Decmlon (ROD) (58 Federal Register {FR] 48509) that followed the environmental . .
impact statement (EIS), Decommissioning of Eight Surplus Production Reacrors at the Hanford
Site, Richland,. Washington (DOE 1992). Nine years have. elapsed since the issuance of that
ROD; therefore, the final removal action for the 105-B Facility will be carried out w1th1n the -
remaining 66 years of the specified 7 S-year time frame. ‘Ancillary facilities in the 100 Areas are
required to be- addressed and remediated by 2012, per the Hanford Federal Facility Agreemem
and Consent Order (Tn-Party Agreement) M-093. series milestones (Ecology etal. 1998). The ..
- only ancillary facility associated with the site is:the 1 16 -B Reactor Exhaust Stack (subsequently -
- referred to as reactor stack). . _

The 105-B Facility is located in the 100-B/C Area of the Hanford Site (Figure 1-1).. The Hanford

Site is located in southeastern Washington State and is operated by the U.S. Department of

Energy (DOE). In November 1989, four areas of the Hanford Site were placed on the .

U.S. Environmental Protection Agency’s (EPA’s) National Priorities List (NPL) under the

~ Comprehensive Environmental Response, Compensation, ‘and Liability Act of 1980 (CERCLA).
The 100 Area NPL includes the 100-B/C Area, which is in various stages of the remediation.

process. Hazardous. substances” in the 105-B Facility and reactor stack may present a potential

threat to human health and the environment, and a cleanup action at these facilities is warranted

. to mitigate the threat. In accordance with previous'comm,i_tmems the DOE is continuing to seek .
a sponsor with interest in presérving all or part of the 105-B Facility for historical purposes.

However, such a sponsor has not yet been identified, and this document assumes that there will

be no long-term public use or structural preservation of the facility. Actions evaluated in this

* document would not be implemented for at least 3 years. This document is intended to present .

three potential cleanup action alternatives that may be included in an engineering evaluation/cost

analysis (EE/CA) prepared at a later date. An EE/CA for a final removal action for the.

105-B Facility will be prepared by the Tri-Parties (i.e., the EPA, Washington State Department

- of Ecology [Ecelogy], and DOE, Richland Operations Office) by September 30, 2005, per
Tri-Party Agreement Milestone M-093-25. This document contains information that would
support an evaluation in accordance with CERCLA and Tltle 40 Code of Federal Regulations

{CFR), Section 300.415.

Consistent with the National Environmental Policy Act of 1969 (NEPA}, an EIS has been
prepared on the disposition of the Hanford Site reactors (including the 105-B Facility but
excluding the 100-N Reactor), which is documented in Decommissioning of Eight Surplus
Production Reactors at the Hanford Site, Richland, Washington (DOE 1992). The purpose of .

! The term Fac1hty is used in a generic way to encompass all the structures, buildings, tunnels, piping, ducting,
etc., associated with the reactor building.
e Hazardous substances” means those substanccs deflned by.Section 101(14) of CERCLA.

-Evaluation of Final Conﬁguratmn Alternatives for the 105- B Reactor Facility L S
Febsuary 2003 _ S 3
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“the EIS was to provide environmental information to assist DOE in se}eeémg 4 décommussioning.
alternative for these eight surplus reactors at the Hanford Site. The EIS ROD £58 FR 48509)

documented the DOE’s selection of safe storage of these reactors followed by deferred one-piece

removal of the reactor block and disposal at the Hanford Site’s 200 West Area as the preferred

' decomnnssmnmg alternative. This document supports'the EIS and ROD by provrdmg a detaﬂed

evaluatlon of safe storage alternauvcs for the 105~B Facﬂlty

This document descnbes the 105-B Facﬂlty, its hlstoncal SIgmflcance and interim action-
altemanves taken for preservatlon of h;stonc materials. Addltlonally, site conditions and-the

~ sources and extent of contamination are presented to prov1de a framework for the discussion of

cleanup action objectives and alternatives. Fmally, each alternative is compared against a set of

criteria for effectiveness, implementability, and cost. 'Although a previous Action Memorandum
“preserved the ability to mitigate hazards of the 105-B: Facmty to allow public-access {DOE-RL:
20012), the alternatives evaluated in this document do not include this option. Underthe =

alternatives evaluated in this document, options for 10ng—terfn preservatlon of the: structure and '

~ public access would no longer be viable.

Evaluatzon of Fi mal Conﬁgumtzon AItematwes Jor Ihe b 05 B Reacror Faczlzly S
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Figure 1-1. Hanford Site Map.
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2.0 SITE 'CHARACTERIZATION |

2.1 BACKGROUND AND SITE DESCRIPTION
2.1.1 Generai Descrlptton of the IOG-B/C Area of the Hanford Slte

The 105-B Facrhty is Iocated in the 100 B/C Area of the Hanford Site (see Fi gure ‘1- 1) along the
southern shore of the Columbia River in southeastern Washington State. The 100-B/C Area
contains two inactive reactors facilities: .the 103-B Reactor and the 105-C Reactor. The

105-C Reactor has undergone interim safe storage (ISS). and now exists in a safe storage
enclosure (SSE) under the long-term surveﬂlance and mamtenance (S &M) program. The _
105-B Facility 18 ourrently managed under the S&M program to ensure continued protection of
human health and the environment during the safe storage perlod until decommissioningis =~ =
initiated, as documented in the EIS (DOE 1992) and ROD (58 FR 48509) Guided public tours
have occasionally been led through the 105-B Reactor along a maintained tour route. However,: B
increased Hanford Site security has caused the cancellation of public tours since September 11,
2001. Support facilities for the. 105-B and 105-C Reactors, with the exception of the

181-B River Pumphouse and the 182-B. Reservoir and Pumphouse, have been clemohsheci

The reactor exhaust stack for the IOS-B Reactor remams standing in the reactor exc]usron area
adjacent to the IOS-B Facﬂ1ty '

- On November 3, 1989, the EPA placed the 100 Areas on the NPL. because of soil and groundwater
'eontarmnatlon resultmg from the past operatron of the reactors and their support facilities. The i
100 Areas include many liquid and solid waste dlsposal sites used to support pasireactor.
operations. To. organize, remedlatron cfforts. under CERCLA, these sites were subd1v1ded into _

“operable units consisting of waste sites that were related. geographrca]ly to the reactor areas. The
100-B/C Area contains two. source operable units (100-BC 1 and 100-BC-2), and one. groundwater
operable unit (IOO-BC-S) Remediation of waste srtes in the 100- B/C Area has been initi ated '

21.1.1 Land-Use and Access Pub}:lc access to the Hanford Srte mc]udmg the IOO-B/C Area ,
is currently restncted Present land use in the 100 Areas consists of facilities support, waste _
management, and soil and groundwater remediation activities. The Columbia River, ad]acent o
the 100 Areas, is accessible to the public for recreational use (e.g., boating and sport fishing).
Proposed alternatives for future land nse were described in the Final Hanford Comprehenswe o
Land-Use. Plan. Envrronmenml Impact Sraremem (HICP-EIS) (DOE 1999). ‘The ROD for that EIS
identifies tand use in the 100 Areas as conservatron/preservatron for the foreseeable future '
(64 FR. 61615) - The HCP EIS- demgnated land use for the 105-B Facrhty is hi gh mtensrty
recreation to support v1srtor—serv10e actlvmes and facﬂrtres development

" On June 9, 2000, 792 km® (306 mi’} of land surroundmg an 82 km (51 mi)-long stretch of the
Columbia River, known as the Hanford Reach, was designated a National Monument by Presrdentl al
Proclamation (65 FR 37253) under the American Antiquities Act of 1906 (16 U.S.C. 431, et seq.).
Pottions of the 100 Areas of the Hanford Site up to 0.40 km (0.25 mi) inland from the high-water
mark, including portions of the IOO—BfC Area, are included in the Hanford Reach National -

- Monument, pendmg cleanup and hazard rmtlgatron The 105-B Facility itself is outside the

Eyafizdrion of Final Configuration Alternatives for the 105-B Reactor Facility A R
February 2003 o _ 21
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boundaries of the Monument, although the 181-B Pumphouse Tocated adjacent to the Columbia
River, is within the Monument.

2.1.1.2 Flora and Fauna. The ecological setting of the Hanford Site is described in the
Hanford Site National Environmental Policy Act (NEPA) Ckamcterzzarzon (Neitzel 2001) The
upland habitats affected by the actions described in this document ‘are rabbitbrush/cheatgrass
communities and highly disturbed industrialized areas covered with rocky soﬂs and sparse
Weedy Vegetatzon dommated by cheatgrass and Russran thlstle :

Before implementing any c}eanup actton altematlves prOJect specrﬁc ecological resource

reviews will be conducted to determme the presence or absence of species or habitats of concern.

If ecological resources of concern are ldentlfled mitigation actions will be prescribed to reduce
or prevent injury. If4 mjury to habitat of species of concern {as identified in the Hanford Site'
Bwlogzcal Resources Management Plan [DOE- RL ZOOIb]) is unavmdable compensatory
miti gatlon for that habitat or spe01es w111 be evaluated '

Currently, thetre are no threatened or endan gered plants (50 CFR 17) listed by the federal
government on the Hanford Site. However, nine species of plants listed as threatened or
endangered by Washmgton State are found on the Hanford Site (NertzeI 2001). Washm gton'

State has also listed mature sagebrush habitat as prlortty habitat” because of the dec]_me of these

areas due to agricultural development

. Four ammal spemes listed by the federal govemment as threatened or endan gered are associated
‘with the Hanford Site. The threatened/éendan gered spec1es ‘include the bald cagle (threatened)
the peregrine falcon (endangered) the steclhead trout (endangered) and the spring-run Chmook
. salmon (endangered) Consultation with the appropnate u.s. Department of Interior agency is
requ:red under the Endangered Species Act of 1 973 (16 U.S.C! 1531) to establish miti gat:on .
actions to prevent impact. This consultation for the bald eag]e and the peregrine falcon is”
documented in the Bald Eagle Site Managemenr Plan for the Hanford Site, South-Central -
Washingion (DOE-RL 1994). A similar plan, the Threatened and Endangered Species
Management Plan, Salmon and Steelhead (DOE-RL 2000b) has been developed for steelhead

. trout and Chinook salmon that defines pre—approved mtt]gatton actions and deterrmnes When
further consuItatlon 18 requlred -

Under Washington_ State .listings for threatened and endangered spécies, there are four additional
animal species: the American white pelican, the ferruginous hawk, the Sandhill crane, and the -~
western sage grouse. These species are not likely to be impacted by activities described in this
document because of the distance of this pro;ect location from available habitat for these species.’
However, if any of these species are identifiedin a project-specific ecological review, mitigation -

actions will be implemented to prevent impacts.

Evaluation of Final Configuration Aliernatives for the 105-B Reactor Facility

' February 2003 S | SIS, R




DOE/MRL-2002-43

Site -_CharacteriZation o - | . DrafiB.

2.2 HISTORICAL SIGNIFICANCE ()F TI-IE 105-B REACTOR

‘ Groundbreaklng for the H5-B Facrhty began in October 1943 (DOE -RL 2001a) by the

U.S. Army Corps of Enginecrs as a part of the Manhattan Project effort o bring an end to Worid _
War L In enly 16 months the reactor was fully constructed and opera'oona] (BHI 2000b)..
The first indications of radioactivity were observed on September 26, 1944, wrth the. reactor
achieving full power on. February 4, 1945. : ‘ ~

The 105-B Fac111ty was the world’s. first qu scale productron reactor The reactor produced _
plutonium fuel for the world’s first nuclear device, detonated at the Trmlty test site in."
Alamogordo, New Mexico, on July 16, 1945. The facility also produced the pIutomum fuel used

in the-atomic bomb, named “Fat Man,” defonated at Nagasalq J apan, on August 8 1945, which .
~ hastened the end of World War H5 days later. . L

‘Final shutdown of the reactor occurred on February 12,1968, and the 105 B Facﬂ]ty was

declared excess property in the early 1980s. Support facilities for the: 105-B Facility, with the
exception of the 181-B River Pumphouse and the 182-B: Reservoir and Pumphouse were: also
demolished. The }16-B Reactor Exhaust Stack still stands- adgacent to the 105-B Facﬂlty in the
southwestern comner of the reactor : area. :

The historical significance of the 105-B Reactor has entitled it to NUIMErous declaratlons
including National Historic Mechanical Enginecring Landmark by the American Society of
Mechanical/ Engmeers in 1976, and the Nuclear Historic Landrnark Award. Because of its

historical significance, the 105-B ‘Facility has been listed in the National Register of Historic .

Places and was designated a National Historic Civil Engmeenng Landmark in 1993. Since the

late 1980s, guided tours-have. been led through portions of the 105-B Facrhty Interpretlve 1tems o -
‘and historical dlsplays arc exhibited in:the. facﬂrty along the current tour route .

In recognition of the. need fo preserve the physical Iegacy of the Manhattan Pr03ect the DOE has |
declared in the “Record of Decision: Hanford Comprehensive Land Use Plan. Environmental =
Impact Statement (HCP EIS)” (64 FR 61615) desrgnated tand use for the 105 B. Fac111ty as high--

‘ ~ intensity recreatlon to support visitor- servmg activities and facrhtres development

Although the DOE has. stated that the 105—B Facﬂlty w1ll be preserved for an mtenm penod of
up to 10 years, the final configuration of the reactor, and thus the requireménts for remediation
under CERCLA, will be determined at a later date. At this time, this-document assumes that.
there will be no long-term public use or preservation of the 105-B Facility beyond 10 years.
However, if a sponsor for'such use and preservatlon is identified, new documentauon will be
written accordingly. -

23 1058 FACILITY INTERIM REMOVAL ACTION.

In 2001, the Engmeenng Evaluanon/Cost Analyszs for the 105- B Reactor Faczlrty (herem referred
to as “interim removal action EE/CA”) (DOE-RL 2001a) was prepared to analyze removal _
acttons that may be performed at the 105-B Facility to prorect human health and the env:ronment
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However, that EE/CA differed from the previous reactor facility EE/€As because it was,

~constrained by DOE’s decision 40 preserve the 105-B Facility for up-to a 10-year interim period.
None of the previoug 1eact0r facility removal actions inctuded facilitics under consideration for
full or partial historical preservation of structure. Because of this, the selécted removaf action”
aliernatives did not preclude use of any portion of the 105-B Facility for public access during the

10-year intesim period (DOE-RL 20014). ‘The interim removal action recommended in the EE/CA |

and selected in the associated Action Memorandum was hazard mitigation for a 10-year intevim -

period. The hazard mitigation alternative included the remaval of hazardous substances fmm the

105-B Facility, while maintaining S&M act}vmes such as routme radloioglcal and hazarci
momtonng and safety mspecttons :

The interim removal action EE/CA_analyzéd--1‘ém0valfacti0'n alternatives for up to a:10-year time

period with the expectation that determinations to support the final removal agtion decision; or < =

“final configuration,” would be made by that time. Actions and associated costs for structural
upgrades to allow sustained public access were to be identified during this interim time period to
adequatcly assess the feasxbxhty and cost of sustained public use and nsks to human health and
the environment from remaining hazardous substances. The 10-year time period is also
consistent with the DOE’s Columbia River Corridor Initiative, the goal-of which is-to complete
many ¢leanup and access decisions by the year 2012 and restore the tiver comdor per the M-93
‘Tri-Party Agreement milestone senes

In addition to 1dent1fymg and analyzmg interim removal actions for the 105-B Facahty, supplementat
information was provided in the interim removal action EE/CA to help support decisions on the

final configuration-of the 105: B Facility. ThiS information, as well as the actions and costs for
mitigating hazards in all interior and exterior areas of the 105-B Facility to enable full public
access for a 75-year petiod (comc1dmg with the timing for disposition of the reactor core as

~ specified in the EIS ROD [58 FR 485097), was presented in Appendix B, Tables B-1'and B-2-of .-

the mtenm removaI actlon EE/CA (DOE RL 2001&)

- This documcnt does not cgnmder Iong-term pubhc Use Or structurai preservatron 1o be optmns for -
final configuration, but it alsa does not preclude these 10-year interim actions as déscribed in the -

interim remova) action BE/CA (DOE-RL 20012) and selected in the Action Memorandum. The -
three options being considered in this document are consistent with those evaluated for the other
reactors. Historic preservatlon requirements will be addressed for each of the cleanup action:

alternatives considered. Recordation and curation of amfacts wﬂl be the hkeiy recommendanons'-

for achlevmg comphance wzth these requlrements

24  FACILITY DESCRIPTION

The 105~B Facility has been deactivated. Deactivation has included de-energization of ;
nonessential electrical sources and equipment, préservation of tools and equipment, routine
housekeeping, radiological surveys, and application of fixatives 10 many radiclogically
contaminated surfaces. The facility has not been fully deconta:mnatﬁd -Previous work has
been performed 1o define the hazards to the public, Workers, and the environment within the
105-B Facility. The 105-B Reactor Facility Museum Phase I Feasibility Study Report '

e e R e e e
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 (Griffin et al. 1995); the Hanford B Reactor Buzldmg Hazard Assessment Report (Grtftm _ __
and Sharpe 1999), and the interim removal action EE/CA (DOE-RL 2001a) document the current
status of these hazards within the facility, Information regarding hazardous substances it the
facility is based primarily on S&M survey data. kmowledge of construction materials, historical o
‘operations, and process knowledge of the facility and of analogous facilities in the 100 Areas,
Informatien o the natare and extent of contamination s provided in Section 2.5.. Primary . _
seferences for the facility information are “Pre-Existing” Conditions Survey of the Hanfmd Sz:@
 Facilities to be Managed. by Bechtel Hanford, Inc. (BHI 1994), Summary of 100-B/C Reactor |
Operations and Resultant Wastes (Gerber 1993), Risk Management Study for the Retired -
Hanford Site Fagilities (WHC 1993), and Hanford ,Surpzus Facilities Hazards Idem‘zﬁmtzan ‘
- Document {BHI 1997b). Additional information was obtained from the wark sxperience thh
the 105-C, 105~D 105-DR, 103-1; and 105-F 1SS and ciecmup activities. ,

241 1()5—13 Facﬂlty

" The 105-B Faczhcy (Fzgure 2-1) comam:» a reactor block, a centm} roo, & spent fuel discharge

area, a FSB, fans and ducts for ventilation and recirculating inert gas systems, water cooling
SyStemss, support offices, shops, and Juboratories. "The reactor facility is a steel reinforced
concrete and concrete block smzcmm Within the reactor facility, massive remtorced concrete -
- walls (0910 15 m [3to 5 fi thick) extend upward to the height of the reactor block to prov:de K

- ghielding, with the upper sections constructed of concrete block (DOE-RL 2001a). Asbestos,
radiological, and hazardous matenal ccntmnatmn exists in the bmldmg

‘Roof construction of the IQS-B Fac;hty is mmpcsed 01‘ precast wncrete roof tz!e ¢mept over the
 discharge area enclosure {the rear face) and the inner horizontal rod soom. Over those areas, the
roof is cempased of 1.8-m {6-f1)-thick reinforced concrete (Gerber 199?:} The ori gma} precast '
concrete tiles remain in place. Repairs have been made to individual precast roof panels that

| - were showing signs.of excessive deflection and cotrosion (WHC- 19543, The lﬂ‘w»B Facility

‘underwent interim roof repair to replace flashing and mitigate drainage issues in ﬁscal year . ‘7{)(}1 '
Total roof teplacement is discussed in the 105-B Reactor Museum Feasibility Ass sessmient
(Phase IT) Project (BHI 2000a) and w:dl be eontingent on the detemunatmn of the {i nal
configuration of the overall reactor structuse.

* Until September 11, 2001, gmded pubhe:: tours were conducted on a tour route througha

- controlled portion of the building that has been deeimed safe for supervised public eniry. Entry
- requirements are imposed because hazardous substances were detected outsxde of the tour mu{e

during facility walkdowns and radiological surveys.

242 116-B Reactor Exhaust Stack

The }16~B Reactor Exhaust Stack is 1@cated adjacem to the seuthwestem corner of the

105-B Facility, in the 100-B/C Area of the Hanford Site; and has beén designated the Was_te Site
Tnformation Database (WIDS) code 132-B-2. The reactor stack is part of the 105-B Facility gas
and exhaust air systen:. The stack has a conerate base with a diameter of approximately 4.9 m
(16 ) and a height of 61 m (200 ft). Aasecmted with the site’are an aboveground aluminum ducz_' '
and an underground reinforeed concrete duet. The site’ received Jow-level radionuctide . B
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' -contammatton from the 105 -B' Facﬁlty (WHC 1994). The reactor stack is consndered an”
ancﬁl*ary facﬂrty and may pose chemlcal and rad;ologlcal hazards ' :

243 Other Impacted Sltes and F ac1lxtxes

Three wooden sheds are present on the exterior of the 105-B Pacﬂtty' The sheds are -
uncontalmnated are cun‘ently empty, and are addressed as part of the overall 105 B Facrhty

Waste sites adjoining the reactor facility include 100- B/C ptpehne remedial action project sites -

and the 120-B-1 Battery Acid- Sump The site of the former 132-B4 Filter Building and facmty'
process piping is also located near the reactor. Aliernatives to remechate these waste sites were
evaluated and: approved in other CERCLA documents (EPA 1999) The selected remedy for
both of the sites was to remove contaminated soil and structures, treat as appropriate, and

dispose. No other waste sites or facilities are anticipated to be impacted by activities described -

in this document. However, additional waste sites (e.g., french drains, pipelines) may be

discovered or encountered durmg a removal action. Thesé sites will be recorded. and mapped as

necessary, and mtegrated with the Remedial Action and Waste: Disposal Project during the
removal actions to avoid the need for futuré reexcavation. Implementation of the selected
removal dction for the remedtatlon of the: waste 51tes wﬂl need to be coordmated between the
respective pro grams o :

2.5 SOURCE NATURE ANI) EXTENT OF CONTAMINATION

Portions of the 105-B- Fa01hty and reactor stack are. contammated w1th chemjca} and rad;o]ogtcal’- '-

hazardous substances. To identify the hazardous substances in the facility, several sources of =
1nformat10n were used, including results of S&M activities, characterization. data, hlstor}cat R
operatlons information; process knowledge, and knowledge of construction materiat. The
primary hazardous substances of concern are radioactive materials. In addition, the 105-B Facmty
is expected to contain one or more of the hazardous matenals known to be present in most
Hanford S1te facilities, 1nc1ud1ng the following: ' B

_Polychlormated blphenyls (PCB S) in oﬂs and 11 ght ballasts
Lead paint

Lead shielding

Mercury switches, gauges, and thermometers

Mercury or sodium vapor lights

Used oil from motors and pumps

Friable and nonfriable forms of asbestos

- Sodium dichromate from water treatment chemicals -
Cadmium from oxidation of reactor control fods._

* & & & & & & * »

Suspected contaminants in the 105-B .Facility. and'reactor stack are sommarized iri'Tab'!e_Zf | S
Key radionuclide contaminants are transuranics (TRUs), including. plutomum—239 and -
americium-241, rmxed fission products such as stront1um—90 and cesium-137, and actwatlon

. Evaluatzon of Final Conﬁguratzon Altemanves for rhe i 05 B Reacror Faca:lzzy '
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" products such:as carben-14 and cobalt-60. Centaminants are most likely io be contacted as .- .
-adherent films and residues encrusted in or on deactivated process equipment, piping, and -
ventilation system ductwork. In addition, the FSB and associated transfer pit contain radioactive
residues and sediments emitting gamma fadlauon that, if unshielded, results-in a d1rect exposure - -
dose of 0:12 mrem/hr at the v1ewmg window in the FSB v1ewmg roont. .

2.6 RISK EVALUATION AND SIT E CONDITIONS THAT JUSTIFY
' REMOVAL ACTION

The reactor facility and reactor stack addressed in this document are either known or suspected
to be contaminated with radioactive and/or nonradioactive hazardous substances. Radionuclides
-are known to be carcinogenic. Potential radiation areas in the 105-B Facility include -
contamination areas in all below-grade areas, the top of the reactor, the inner and outer rod
rooms, and working levels of the reactor.  Potential airborne radioactivity areas would include
* the below-grade area FSB, gas tunnels, and the exhaust plenum. Below-grade portions of the
FSB, transfer basin, sample rooms, and ball recovery systems are known to contain sources of
high radiation or high contamination. The excess cancer risk associated with radmnuchde
contamination at the FSB and associated transfer pit could be as high as 7 x 10 for a person
Workmg full time in that area, which is beyond the accepted CERCLA cancer risk range of 1ot
to 107 (40 CFR 300)

- The 105-B Facﬂlty is currently located in part of the 100-B/C Area radiologically controlled
area, which means expected worker exposure would be less than 100 mrem/yr and only general:
employee radiological training (but no monitoring) is required to access the areas. ' A security
fence encloses the 105-B Facility and reactor stack. Entrance into the fericed area requires
approval from the site superintendent and a_dchtlonal site-specific trammg

Eniry requirements are imposed because of the hazardous substances detected during facility
walkdowns and radiological surveys. A worker occupying the building full time (i.c., 40 hrfwk,
50 wk/yr) could receive an external exposure exceeding 100 mrem/yr. For example the FSB
and associated transfer pit contain radioactive residues and sediments emitting gamma radiation
that results in a direct exposure dose of 0.12 mrem/hr at the viewing window in the FSB viewing
room: Exposure at this rate for 2,000 hours in a normal work year would result in a cumulative
annual dose of 240 mrem/yr and an excess cancer risk of approximately 7 x 10, Although a

~ level of exposure greater than 100 mrem/yr would be within allowable exposure levels for
radiological workers, workers would require specific radiological worker training and
moonitoring to occupy the building full time in the present condition. The stated dose and level of .
risk would not be acceptable for general workers or a mernber of the publlc

The primary pathway of concern for radionuclides is direct exposure. Inhalation and ingestion
" pathways are also.of concern with the disturbance of piping, equipment, and building materials
potentially containing radionuclides or hazardous substances, such as asbestos piping insulation
or mercury switches.  Current S&M activities reduce the potential for release of radioactive and
hazardous substances, but exposure to personnel providing S&M for these buildings/facilities
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and to mtrudmg wildlife (e.g., rodents, insects, snakes, and blrcis) thay-occur:  There.isalse
-potentlal for the sprcad Qf conta:rmnaUOn d&e t@ contact WIth and &ubsequent transfer by, w1ldh f@

As the teactor buﬂdmg and réactor stack continué to age and detenorate the threat of potenuaf

release of hazardous substances increases; and it becomes miore difficult to corifine these hazardous - -

substances from the environment. The S&M activities required to confine the hazardous
. substances over the long term may increase the risk of potential exposure to personnel.  The
potential personnel and wildlife exposure and the threat of future releases justify a cleanup action.

Evaluation of Final Configuration Alternatives for the 105-B Reactor Fi acility i :
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Figure 2-1. 105-B Facility and .1_;16-13- Reactor Exhaust Stack.

 100-B/C AREA !ﬂ)
| | 1

SCALE. 111500

570715 30 60 meters
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‘Table 2—I S’uspected C(mtammants in the 105-B Facﬂlty and
' 116—B Reactor Exhaust Stack.

'Fﬂcfﬁtﬁ’-.- I - HazardausSubsta’rlce

L4 Radloactwc contammants (e.g., strontium-90, cesium-137, carbon 14,
cobalt-60), pIuton1um-239 americium-241)

¢ 1ead (shielding, oxides, switches, and drains) . ’ 5

e Mercury (gaugeé' switches, and drains)
* PCBs light ballasts and gear oil}

. Heavy metals (cadmium, chromlum)

105-B Facility

“e Asbestos (pipe lagging, insulation, and Lransite} .

¢ Oils/greases

116-B Reactor Exhaust Stack | e Low—level radiocactive contaminants (carbon-14 tntlurn cobalt 60 cesium-137)
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3.0 CLEANUP ACTION OBJECTIVES

Ti,).e primary-purpese of this documentis to evaluate the cleanup action alternatives. for the
105-B Facility (except the reactor block) and the reactor stack (described in ‘Section 2.4). The
cleanup action would be conducted in a manner that is protective of human health and the
‘environment. The principal threats to be addressed are radioactive and/or nonrad;oactwe
hazardous substances contained in and around the fac1l1ty

Based on the potential hazards identified in Sectlons 2.5 and 2 6, the specific cleanup action
objectives are as follows: :

e Reduce or elmnnate the potentlal for exposure to hazardous substances above leve}s that are
pl’OteCUVG of the workers, public, and environment -

e Reduce or eliminate the potential for a future release of contaminants

. Pr'otect werkers from the hazards p"eséd by the aging faci]ity

. Prevent potenttaliy adverse 1mpacts to cultural/natural resources and threatened or

endangered species

s Safely inanage (treat and/or store or chspose) the wastes generated by the eventual CERCLA
removal action. .
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4.0 DISCUSSION OF CLEANUP AcTroN- ALTERNATIVES

The cleanup actzon a]ternatlve for the 105~B Facﬂzty and the reactor stack must be protectwe of
human health and the environment. The principal threats to be addressed in the selection of a
“cleanup action alternative are radioactive and/or nonradioactive hazardous substances contained

* in and around the facilities and contaminated surfaces of the facilities. Decontamination of the
reactor building has already occurred to the extent fea51ble through the removal of contaminated
tools, equipment, and loose materials, and by applying fixatives to many contaminated surfaces.
" Uncontaminated structures (or portions of structures) associated with the facilities within this -
scope will be temoved or otherwise addressed to facilitate implementation. of the selected

* cleanup action. A final CERCLA removal action will be selected after all posmble alternatives
have been evaluated and documented in a CERCLA dec1310n document by September 30, 2005
per Tri- Party Agreement Milestone M- 093 25 (Ecology et al. 1998). -

 Basedon the above con51derat10ns the following three cleanup action, alternatwes were
identified:

. Altemat:lve One: No Act;lon _
_ Alternanve Two: Interim, Safe. Storage (ISS)
. o. Altematlve Three: Long-Term Surveﬂlance and Malntenance S &M)

Common Requxrements for Waste. Management. The waste management requlrements o
described in this section pertam to the selection and implementation of one of the evaluated .
cleanup. action alternatives as-a final CERCLA removal action. A final CERCLA removal action
- will be selected after alt posmble alternatives have been evaluated and documented in an EE/CA
or.other CERCLA decision document by September 30, 2005m per Tri- Pa.rty A greement 4

' MllestoneM 093-25 (Ecology et al 1998)

E Cleanup action Alternaﬂves Two and Th:ree would each result in the generanon of waste that.
would require disposal at:an appropriate dlsposal site, should they be implemented as final
removal actions under CERCLA. Waste management would be 2 common element for these
alternatives.. Each alternative would evaluate recycling, when: econonncally,feamble for _
releasable material to reduce the volume of material disposed. Releasable material would not be
subject to CERCLA authority, including CERCLA offsite acceptability determinations, but
instead must comply with all applicable provisions of the Resource Conservation and Recovery’
Act of 1976 (RCRA) or other laws. Inertuncontaminated and decontaminated rubble and other.
miscellaneous structural material that could not be recyeled may be used to fill void spaces in'the
below»g;rade structures foIIOng demolition.- Contaminated waste for which no reuse, recycle, or
decontamination option is identified would be assigned an appropriate waste designation (e.g., solid,
asbestos, PCB, radioactive, dangerous, or mtixed). Most of the contaminated waste generated
during implementation of these alternatives would be disposed to the Environmental Restoration
Disposal Facility (ERDF) in the Hanford Site’s 200 West Area. Based on previous evaluations,
such as the EE/CA addressing facilities in the 100-DR and 100-F Areas (DOE-RL 1998a), the
ERDF would be the preferred waste disposal option because it is an engineered facility that
provides a high degree of protecuon to human health and the environment and is more cost.

Evdluation of Final Configuration Alternatives. for the 105-B Reactor Facility L o
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effective than disposing waste at other disposal sites. €onstruction and operation of the ERDF
were authorized via a separate CERCLA ROD (EPA 1995} and explanation of significant

~ difference (ESD) (Ecology et al. 1996). The ERDF is a highly engineered structure desi gned 10

meet RCRA minimum technologlcal reqwrements for landﬁlls 1ncIt1dmg standards fora double '
liner, a leachate collectlon system leak deteetlon and ﬁnal cover ’ o -

. The U.S. Depan‘ment of Energy Hanford Envzranmental Restoration D:sposal Facquy Hanford '

Site, Benton County, Washington, Explananon of Significant Differences (ESD) (Ecology et al.”
1996) modified the ERDF ROD (EPA 1995) to clarify the eligibility of waste generated during

“cleanup of the Hanford Site. The ESD makes eligible for ERDF disposal any fow-level waste,
- mixed waste, and hazardous/dangerous waste generated as a tesult of CERCL:A or RCRA

cleanup actions (e.g., decontamination and demolition [D&D] wastes, RCR A past-practice:
wastes, and 1nvest1gatlen—denved waste), prov1ded that the waste meets ERDF waste acceptance a

_criteria and that appropriate CERCLA decision decumients are in place.

The waste generated during the final selected CERCLA removal action weuld fall within the
definition of waste eligible for disposal at the ERDF established in the ERDF ROD and

- subsequent ESD. Waste may require treatment to meet ERDI* waste acceptance criteria. The
~ type of treatment and the location where treatment would be accomplished would be -

predetermined by DOE, EPA, and Ecology on a case- by-case basis. Waste volumes that wou]d

" be generated for disposal at the ERDF are not expected to significantly impact capacity. -

limitations at the ERDF. The waste volumes in this document have been taken into account for
ERDF planning purposes. - Further discussions of the construct:on and operauon of the ERDF are. -
not W1thm the scope of this document. S R S '

“While most of the waste generated during the ﬁnal selected CERCLA removal acnon would

likely meet the ERDF waste acceptance criteria, some waste may not meet ERDF waste
acceptance criteria or may not be able to be treated to meet the ERDF waste acceptance criteria. -

' Specifically, this would include low-level radioactive and nonradioactive liquid wastes and TRU
‘wastes that may be encountered or generated during the final selected CERCLA removal action.
- Collected liquids centaining levels of radioactive and/or nonradioactive hazardous substances == -

meeting waste acceptance standards would be sent to the Hanford Site’s Effluent Treatment:
Facility (ETF) and treated to-satisfy applicable or relevant and appropriate requirements. -
(ARARs) for dlscha,rge Clean water (e 8 nonradzoactlve and nonhazarcious) could be used f01
dust suppresswn - AR

The ETF, the Central Waste Comp]ex (CWC) the ERDF, and the 100 Area NPL site are

, considered to be a single site for the purposes of disposal of waste from cleanup actions proposed

inthis'document. There is no requirement to obtain a permit to dispose of CERCLA wastes at-
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these facilitics." The.ETF and CWC facilities have been penmtted for management of non-

CERCLA wastes. In these situations, any permit condltlons would need to be complied with.for.

management of CERCLA wastes as well. It is expected that the waste generated during cleanup
. actions proposed in this decument can be disposed on site. Hewever, if any waste is encoyntered
that must be sent off site, EPA would make a determination in accordance with 40 CFR 300.440
as to the acceptability of the proposed dlsposa] site for receiving CERCLA removal:action waste.

Uncontaminated material would be. chsposed to any Subtitle b Iandﬁll and recyclmg would be:
considered,; as- appropnate - o .

: Common Requlrement for End States. Alternatives Two and Three would each result in an.
end state (i.e., final disposition) that would involve D&D of the reactor stack by 2012 and allow
eventual disposal of the 105-B Reactor block to the 200 Area Plateau. -As stated in the EIS ROD-
(58 FR 48509), the final proposed action for disposal of the reactor.block would include the
transport of the reactor block, intact; on a tractor transporter from its present locatlon in the

- 100 Areas to the 200 Area P]ateau for disposal.: Lo :

For Alternative Two planmng acuvmes to prepare the reactor b}ock for transportatlon and
disposal would occur during the latter stages of the S&M of the SSE. For Alternative Three,
planning activities to prepare the reactor block for transportation and disposal would occur as
part of the reactor facility D&D planning activities, prior to the D&D of the reactor facility,
within 66 years per the EIS ROD (58 FR: 48509) The actual transport and disposal would-occur.
within 66. years for both alternatives. ‘The costs associated with this coramon end state are not, '
~ included in the current cost estimates for either altematwe -

4.1 ALTERNATIVE ONE NO ACTION

The No Action alternatwe is mcluded asa basehne to determme the appropn ateness of :
conducting a cleanup actior, With the No, Action alternative, no D&D or ISS activities would be
performed, and current S&M activities would be discontinued. Public access to-the facihity -
would not be permitted under this alternative. Hanford Site institutional controls (e.g-, fencing, - -
posted signs) would be left in place but not maintained to help minimize personnel, worker, and
public entry to the facilities. No other specific controls would be established for the facilities

- covered by this document. Because the facilities.would not be decontaminated and no- action

' CERCLA Section 104(d)(4) states that, where two or more noncontiguous facilities are reasonably related on the -
. basis of geography, or on the basis of the threat or pctennal threat to the public health or welfare or the environment.
.the President may, at his discretion, treat these; facilities. as one for the purpose of this section.. The preamble 0. the -

“National Oil and Hazardouns Substances Poliution Conungency Plan” (40 CFR 300) clanfies the stated EPA-
interpretation that when noncontiguous facilities are reasonably close to oné another, and wastes at thése sites are
computibie for a selected treatment or disposal approach, CERCLA Section 104(d)(4) allows the lead agenty-to treat
these related facilities as one site for response purposes and, therefore, allows the lead agency to manage wasie
transferred between such norcontiguous facilities without having to obtain.a permit. Therefore, the 100 Area NPL.
site and the ERDF, ETF, Low-Level Burial Ground, and CWC are, considered to be a single site for response , .
purposes under this.removal action. It should be noted that the scope of work covered ini this removal action is for
those facilities and waste. contaminated with hazardous substances. Materials encountered during implementation of

. the selected removal action that are not contaminated with hazardous substances will be dispositioned by DOE.
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* would be taken to stop. the Facitities from. défeﬂéfratinfg, there would be #n increased threat and

likelihood that a release would occur, potentzally exposmg 1ehe workers, pubhc or environment: to'

o hazardous substances

42 -'JALTERNAT.IVE TWO - INTERIM SAFE STORAGE

Altematlve Two would consist of D&D of the 105-B Facility and the reactor stack,
implementing ISS for the 105-B Facility, and associated waste disposal. Also included in this -
alternative is the construction of an SSE over the reactor block that would prevent advanced
structural deterioration and potential release of radionuclides or other hazardous: s.ubstaﬂces,
followed by long-term S&M of the 105-B Facility until removal and disposal-of the reactor

block. The goal of ISS:s to ensure: that the SSE structure provides durable, long-term storage:

and safe acceéss for interim inspections for the duration of the ISS period, which may be up to -
66 years, during which the 105-B Reactor block would be prepared for transportation and
transported to the 200 Area Plateau for disposal. The ISS alternative would notinvolve publxc

- access to the facility, and facility tours would therefore not be conducted. The alternative would
- involve. several stages and would be 1mp1emented as described in the followmg subsecuons

4,21 Decontammatron and Demohtlon '. EETRE

" The D&D pomon of th:s alternauve would con31st of assessment deeontammauon and

demolition (the waste disposal component is discussed:in Section 4.0) of the reactor stack and .
portions of the reactor facility support areas; including the FSB, that are located outside of the -

' remforced shield walls surrounding the reactor block (Figure 4-1).

Assessthent would consist of radiological surveys and sampling, charactérization, and

. preparation of all engmeerlng and safety documents and work packages to perform the f]C]d :

work.

Decontamination of the reactor stack _wo‘uld be required to prepare the facility for demolition.
Decontamination of reactor support areas would be required to prepare the reactor building for.
ISS. Decontamination could be accomplished through a variety of methods such as scabblingor .+

.scaling. In general, when physical removal of contaminants is not feasible or cost effecti ve, the

contamination would be “fixed” so-that the contaminants would remain attached to the
construction materials and would be less likely to be disturbed during subsequent demolition
activities. Methods of fixing contaminants in place include painting, applying asphalt, and . -~ -
spreading plastic sheeting. Specific to preparation for the ISS, loose contamination would be - -
removed or fixed to the greatest extént feasible in accessible areas within the shield walls. _
Decontamination would be performed to the extent fea51b1e and would satisfy one Or more of the"
following needs: : : ;

. Worker safety' Surface decontammatlon would n11mm1ze worker exposure to contammants 3
dunng demolition. . : o
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apphcable air standards durmg demohtlon or:that best avaﬂable control techn010g1 es. wou]d '
be used - S

.. Waste mlmmlzatwn Decontammanon of surfaces would result in substanuall y reduced
contammated waste volumes . AU :

. Cost effecl:weness Decontannnatzon/stablhzauon before demolition would reduce the level
-of protection’required during demolition and would reduce contaminated waste volumes thus a
reducing overall removal and chsposal costs. - '

" Demolition would apply to the reactor stack and portions of 105-B Facility and‘may be preceded
by dlsma.utlmg facﬂlty components such as severing and removing ductwork or selectively -
removing a facility wall or structure. Demolition generally means large-scale facility destructlon
using heavy.equipment (e.g., wrecking ball, excavator with a hoe-ram, shears, and concrete
pulverizer), explosives, or other industrial methods. Demolition of the reactor stack would:
consist of removing the above—grade stracture. In some cases, it would also involve removing
portions of the below-grade structures and underlying soil, as descnbed inSection4.2.3.. The =
first phase of demolition at the 105-B Facility would involve removing the reactor support areas
and‘any associated foundations outside the reactor shield:walls, whether at grade or subsurface.

- Below-grade structures Would be removed to a minimum of 0.9 m below surrounding grade; I
the structures below 0:9 m meet cleanup requirements as described in Section 4.2.3; the -
remaining structure will be left in place. Otherwise, removal would continue as described in
Section 4.2.3." The second phase of reactor demolition would involve removing selected .
equlpment materials, and structural components from inside the reactor shield walls to prepare
for the SSE, as descnbed in Sectlon 4.2.2.

Demolition methods would be selected based on the structural elements to be demol:shed
remaining radionuclide contamination, location, and integrity of the reactor shield walls. Any

fixed contammailon on sections of the structure to be demolished would be separated and-
dlsposed. Dust-suppressmn techmques would be employed durmg demohnon activities. -

s

4.2, 2 Constructlon of the Safe Storage Enclosure

The ex1st1ng reactor sh1eId Walls constructed of remforced concrete 0.9 to 1 5m thlck would be -
~ used as the primary enclosure for safe storage. Upon removal of the applicable components from
inside the SSE and D&D of ‘the reactor support areas- surrounding the shield wall, a roof would
be constructed (as required) to enclose the top of the reactor block and adjacent rooms.' The’ roof
would consist.of structural stee} and metal roof decking. The shield walls would: support the

. roof. Openings between the néw roof and top of the shield walls would be closed with wall

panel siding sitnilar to that of the new roof. Openings and penetrations within the shield. walls
would-be closed: large openings would be sealed by concrete pourbacks, and smaller openings
and penetrations would be-closed by welded caps, foam sealant, or fire plugs (steet plates bolted
. in place), as appropriate: F1gures 4-1 through 4—4 prowde the Iayout of the SSE for the .

105-B Facility. L
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A single-door entry into the SSE would be provided to-lithit and cotitrol access.andwouldbe
welded shut. Necessary ventilation ducting would be installed inside the SSE that would be
connected to an external portable exhaust unit prior to entry for maintenance activities. A remote
monitoring system would be instaffed inside the reactor enclosare so that key parameters could
be monitored between S&M entries. The final configuration of the building would feature the

existing shield walls as the exterior of the building, a single-entry door that would be used for

inspections, and a metal roof with siding that matches the roof installation. The equipment
associated with the monitoring and electrical power and lighting would be installed in a utility-

‘room: located outside of the SSE so that entry into the SSE would not be necessary to serwce this-

equ:pment

The remaining reactor block would receive a new toof or roof enhancements; lighting, and power.
systems, ‘A remote monitoring system would be installed inside of the reactor enclosure The : ..
final configuration of the building would feature the existing shicld walls as the exterior ofthe ...
building, a single-entry door that would be. used for inspections, and a metal roof with siding’ that ‘
matches the roof mstaﬂatlon = : L - : :

T 423 .Residua]COn:tamination

The degree to which.subsurface structures and any contaminated soil would be addressed during -
D&D would depend on a number of factors including proximity to other waste sites. As -~ ..
described in Section 2.4.3, the 105-B- Facility and reactor stack are adjacent to.waste sites for
which remediation is planned or under way. In these cases, the subsurface structures. and soil
would be addressed in coordination w1th those waste sites usmg the apphcable ROD and cieanup .
standards for those sites: - ‘ . A

- If no coordination with adjacent waste sites is required, one of two options would be

implemented. If feasible, subsuiface structures and contaminated soil would be characterized -

~'and evaluated at the time of D&D in accordance with the remedial action objectives and cleanup

standards specified in the apptopriate. 100 Area ROD. This would involve sampling any
subsurface structural materials to determine if the materials meet the cleanup standards for
protection of human exposure via direct contact, and protection of groundwater and the .
Columbia River. If any soil contamination is known or suspected, the soil underlying the site
would also be characterized and evaluated against cleanup standards specified in the appropriate
ROD. : ' : : L o .

The RESidual RADioactivity (RESRAD) computer code dose models for buildings . S
(RESRAD-BUILD [ANL 19947) and soils (RESRAD-SOIL [ANL 1993]) would be used-to .
determine whether structural materials or soils exceed the radionuclide cleanup standards. .
Verification of groundwater and river protection would also be accomplished by applying
RESRAD dose models. If the below-grade structures meet the cleanup standards specified in the -
appropriate 100 Area ROD, the remaining structures would be left in place. If the below-grade .
structures do not meet the risk level, or process knowledge indicates that an area will likely not

‘meet the specified cleanup levels, excavation would continue until the cleanup-standards are

achieved. Structural materials or soil that exceed cleanup criteria would be removed and
dlsposed at the ERDF.
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Hiisnot faas;ble to rﬁ:msadlata below~grade strpetures and sofl atthe time of D&D, the site
' would be identified as a discovery site in the Hanford Site waste site database. Disposition of -
- these sites would then be deferred to the Remedial Action and Waste Disposal Project, where '
they wonié be remed1 atf:d in accardam& with the apéprapmaie 10{} Ares’ R(}B :

Forthe i@::»B FSB struciufe and beiaw gr.ade p(}mons of the 116«13 Reactor Fxhﬁu:}t Stdck itis -
 anticipated that subsurface structures and any underlying soil would be addressed as part of -
D&D in accordance with the evaluation process described previously. The- }{}S~B FSB was
“drairied and clesned of debns Soine residual sediment from the FSB remains in two transfer
pits. This sediment Wouid be rexnoved in a manner similar to removal of sediment in the transfer -
' pit at the 105-C Reactor (BHI 1997a). The sediment will be grouted in place and cut into Iarge
blocks (menohths) to be removed and disposed at the ERDF. :

The FSB structure 'and:’i'}e}-ow-grada pottions of the reactor stack weuld be sampled and-

characterized, as would the underlying soil. If the below-grade structures are determined not to

* exceed cleanup standards specified in the appropriate 100 Area ROD, they may be bdckﬁiled

- with uncontaminated debns The bottom of the 105-B FSB structure is approxmmtely 13.2m
‘above the groundwater table. Because only inert o decontarninated material would be disposed

- in the below-grade structures, any. ‘infiltration that might cccur would not Tesult in the distharge

of any hazardous substances 1o the groundwater. . The effect of an accumulation of rainwater _

from the remaining subsurface structure will be taken into consideration when determining g if the

structure meets cleanup ,s,tanddrds If structares or undf,rlymg soil exceed cleanup standards, B

they would be remaved as approptiate. Upon compfe{mg D&D activities, a winimum 1.0 m of

clean fill/soil cover would be placed over any remaining below-grade structures and )

inert/demolition material and would be graded to meet the surrounding terram in such a manner '

that would minimize mfiltrai:mn of runoff fwm precr&pztatmn

4.2.4 - Lﬂng-T'erm Sur’v_eﬂlance-:ﬁnd Mamte_n_ance. of tl_x_e Safe Storage E’gtiosu_fe

Long-term S&M would be required only for the 103-B Facility, because the reactor stack would
be demolished and removed. S&M activitics associated with the SSE would be assumedtc
‘occur until final dxsposmm of the reactor Block, which is within 66 years, as-defined by the EI S
ROD {58 FR 48509). By design, the SSE structure would require minimal surveillance. It*
would be equipped with remote monitoring eqmpmm{ and would require physical entry only.
once every 5 years. The design of the SSE structure would be such that no significant
maintenance would be rﬁqmred

425 Cost Lstimates fﬁr Aiternatlve Tweo

The detailed cost ﬁsumates far A}tematxve 1 WO are prevxded in Table 4 1. The present worth
{ &scaunted} cost for Altsmauve Two is appmmmately $18,408, 000 :

C}eanup actions oﬁen incor costs at dszerent times. For exampie constm{‘tmn costs may oc\(ur

at the beginming of a cleanup project followed by periodic costs occurring in subsequent years or
decades 1o maintain the effectiveness of the remedy. Because of the time-dependent value of
money, expenditures occurring in the future are not considered directly equivalent o
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. expenditures occurring at the present time. The present-woith cost methed depicts e amotiiit of -
~money required to be set aside at the initial point in time (e.g., in the current year) to fund all - -
cleanup activities occurring:over thelife of the alternative. Preésent-worth analysis assumes that . -
_-the funding set aside at the initial point in time increases in value as tinte goes on, similar to how.
money placed in a savings account gains in value due to interest paid on the account. Although
the federal government does not typically set aside the money in this manner, the present-worth-
analysis is specified under CERCLA as the approach for-establishing a:common baseline to
evaluate aind compare alternatives that have costs occurring at different time. frames. While the -
money may not actually be set amde the present worth costs are- consrclered dlrectly cemparable
for evaluatmg altematrve costs. : o

Example:

“Assumie that a cleanup alternative would incur a $20,000 cost 20 years in the future,
Using a 2.9% discount rate (see note below), $11,290 would need to be set aside in the
crtent year to have $20,000 available in 20 years (i.e., the present-worth cost of this
alternative is $11,290). In.contrast, only $4,789 would need to be set aside in the current
year to fund a $20,000 action Occurring 50 years in the future.. (Note: The discount raies

~[interest rates] for evaluating government programs are established by the Office of
' Management and- Budget and are updated on a penodlc basrs to reﬂect the most recent
_ economrc predlctmns )

" Consistent with guldance establlshed by the U.S. Office of Management and Budget présent- -
worth analysis is used as the ba31s for comparing ‘costs of cleanup alternatives under the .
CERCLA program (OMB 1992) ‘For purposes of this evaluation, present-worth (dlscounted)
cost values were calculated usmg a drscount rate of 3 9% (BHI 2002 OMB 1992) C

In contrast with the present—worth costs, the total nond15c0unted costs do not take into account
the value of money over time. The nondiscounted cost method displays the total costs occurring
over the entire duration of an alternative, with no adjustment (or “discounting”) to reflect current
year or “set aside” cost based on an assumed mterest rate. Because nondiscounted costs'donot
reflect the changing Value of funds over time, presentatlon of thrs mformat]on under CERCLA is
for information purposes only, not for remedy selectron purposes ' :

Example:

“Assume that a cleanup alternative would incur costs of $10,000 per year overa 50-year -
“time frame, with an additional $20,000 cost occurring 25 years into the process. The total
nondiscounted cost for this alternative is $520,000 ([$10,000 x 50 years] + $20,000).
Usmg a 2.9% discount rate, the present—worth cost of this same alternative is $272 102.

The total nondrscounted cost for Altematrve Two is: approx1mately $18 878 ,000. As stated
previously, present-worth costs are used for evaluation of alternatives in the CERCLA process
The total nondiscounted costs are presented here for information purposes. .- -

» .
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" The detaﬁed cost estimates to: Implement this aItematrve were deveioped usm :8 the foilowmg
methods: B

s Theestimated cests for the ISS-of the reactor facility were based, in patt, on the.agtual costs,
incurred-to-date for ISS of the 105-C, 105-D, 105-DR, 105-F; and 105-H Facilities, which
entailed similar-activities and waste:volumes-as those-proposed for the 105-B- Facility. Cost
estimates are based on 2000 costs from Table 4-1 of the Engineering’ Evaluation/Cost .
Analysis for the 105-D Reactor F. acility and Ancillary-Facility (DOE-RL. 2000a) which were o
converted to 2002 costs using the 2-year real interest rate on treasury notes and bonds from

' OMB Clrcular No A- 94 Appendrx C (ON.[B 1992) :

.. The estlmated costs for the FSB transfer p}t sedlment removal used actual costs from _
sediment removal from 105-C Reactor FSB:transfer pits in 1997.. The 1997 costs listed on.
" page 31 of the 105-C Reactor Interim Safe Storage Project Final Report (BHI 19974) were
- converted to 2002 costs using the 5+yéar real interest rate on I;reasury notes; and bonds from .
OMB Circular No. A—94 Appendix C (OMB 1992) -

e The estlmated costs for the D&D of the 116 B Reactor Exhaust Stack were: based on eosts for
simnilar activities at the 105-D and 105-DR Facilities MDOE-RL 1998a); which were . -
converted to 2002 costs using the 5-year real interest rate on treasury notes and bonds from .
OMB Clrcular No A—94 Appendlx C (OMB 1992) : '

| Because mOSt. expenchtures assocratecl wrth Alternauve Two would occur up from (1 €., dunn g
‘the baseline year), there is little relatlve difference in the dlscounted present—worth and-
ondxscounted costs : : -

The cost assoc1ated Wlth the preparatton for transportahon transport and chsposal of the _ o
-105-B Reactor block to the 200-Area Plateau within the 66—year ISS penod is not included in the
‘current estimate or the: scope of this document. '

4.3 ALTERNATIVE THREE LONG—TERM SURVEILLAN CE AND
- MAINTENANCE '

Alternative Three would consist of long-term S&M of the reactor stack: and the 105 B Facrhty,
followed by D&D W1th1n 66 years of the S&M phase and the transport and chsposal of: the .
105-B Reactor block to the 200 Area Plateau. In accordance with Tri-Party Agreement
ilestone series M-093, S&M would be conducted for the reactor stack for up to 10 years

@i.e., 2012), by which time D&D of this structure must be compieted Thereactor stack would be-
demolished and residual subsurface contamination would be managed as described for -
Alternative Two (Section 4.2.3). The 105 B Facility, however, would be in an S&M program for e
up 10.66 years, during which D&D would be implemented. lmplementat;on of the S&M
alternative would not include public access to the facility, and facility tours would not be -
conducted. ‘The D&D phase of this alternative would be the same as described in
Alternative Two (Section 4.2.1), not mcludmo preparation for ISS. Following D&D the
105-B Facility would be leftin a condition to 1mmed.1ate1y implement final disposition of the
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reactor block-to the 200 Area Plateau'i in accordance with prior decisions made under NEPA An
SSE structure would not be constructed under this alternative. -

" The S&M‘ measures would 11'1'cIude toutine radlolog1cal and hazard monitoring of the facilities,-
safety inspections, and periodic confirmatory measurements of ventilation systems as required. -
The S&M activities would be tailored to the specific-condition of each facility. -Activities would -
be balanced to reduce hazards to workers while reducing the potential for releases of contaminants.
Major repairs such as reroofing and shoring structural components would be necessary for the -
105-B Facility during the S&M period. These major repairs would be required to ensure the .
integrity of the facility, which is necessary to contain contaminants within the structure. Itis
anticipated that new roofs would be required for the reactor building three times during the S&M
period, as the roofs typically have a 20-year life.. Other major repairs would be performed at the
reactor facility and reactor stack durmg their correspondmg S&M perlods on an as- needed basis.

- As facilities age and’ detenorate typlcally S&M must become more aggressive and would
involve increased frequency of required activities and-a higher level of worker protection, Wthh

- would increase cost. As cost increases, long-term S&M would become less viable.

Uncertainties regarding the actual rate and nature of facility deterioration makes estimation of -
cost in future years difficult with any degree of reliability. -As the facilities continue to. age and
S&M is necessarily more aggressive, it may not be cost effective to prolong:ithe S&M period for
the 105-D Facility for the full 66 years. D&D of the reactor facility may be required sooner o'
ensure that releases would not occur. Without an mcreasmgly aggressive S&M program, the
threats-associated with unplanned'releases to the environment would increase. Conversely, an -
aggressive S&M program would require workers-to enter facilities more:often, and workers may -
' be required to perform more invasive procedures to maintain the facilities, which would increase -
the potential for exposure to workers. Additionally, personal protection requirements to maintain
the more aggressxve program would contmually increase, addmg to the cost. :

A vanety of waste streams would be generated in the performance of S&M that would be
characterized, packaged, and drsposed Waste that meets the ERDF waste acceptance criteria
would be disposed at the ERDF, and other wastes would be managed to comp}y with identified
ARARs. : . R . o

4341 Cost Estlmates for Alternatlve Three

Costs are presented in terms of total nondlscounted costs and present-worrh COSls. The present— e
worth (discounied) cost for Altemative Three is approximately $4,214,000. The total
nondiscounted cost is. a summation of the eapltal and operation and maintenance costs for the
duzation of the project and reflects potential long-term costs that have not been discounted to -
reflect cost in 2002 dollars (present worth). - As-explained in more detail in Section 4.2.5, ,
present-worth analysis is a standard methodology endorséd by the U.S. Office of Management .-
and Budget that allows for a cost comparison of different remedial alternatives where costs are
incurred in different time periods, on the basis of a smgie cost figure for each alternative (OMB
1992). This single figure, or present worth (presented in Table 4-2), is the amount needed to be
set aside at the start of the remedial action to ensure that funds will be available in the future as
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they are needed. Present-worth (discounted) cost values were calculated using a discount rate of
3.9% (BHI 2002, OMB 1992).

The total nondiscounted cost for Alternative Three is approximately $24,213,000.
Nondiscounted cost estimates for long-term S&M at the 105-B Facility are based on 2000 costs
from Table 4-2 of the interim removal action EE/CA (DOE-RL 2001a), which were converted to
2002 costs using the 2-year real interest rate on treasury notes and bonds from OMB Circular
No. A-94, Appendix C (OMB 1992). Nondiscounted cost estimates for S&M at the 116-B
Reactor Exhaust Stack are based on 1998 costs from the fiscal year 1999 multi-year work plan
(DOE-RL 1998c¢), which were converted to 2002 costs using the 5-year real interest rate on
treasury notes and bonds from OMB Circular No. A-94, Appendix C (OMB 1992). The
nondiscounted and present-worth costs were then summarized for the 10-year S&M period for
the reactor stack and up to a 66-year period for the 105-B Facility (Table 4-2). Costs have not
been factored into the estimate to account for the increased demands on the S&M program that
would be required over time, nor have costs associated with increased worker protection
measures been included. Aside from the estimates for roof replacement and associated waste
disposal costs that would be required on the reactor every 20 years, costs associated with other
potential major repairs have not been included in the estimate because of the unknown frequency
and magnitude of the required repairs. As a consequence, the reliability of cost estimates for this
alternative is highly uncertain. Final disposition would be required during the 10-year and
66-year S&M periods for the reactor stack and the reactor facility, respectively. The cost of
D&D of the 105-B Facility and reactor stack (presented in Section 4.2) is included in this
alternative. The D&D cost is quoted in present-worth terms and assumes that D&D would occur
within the S&M period for the respective facilities.

Because up front expenditures associated with Alternative Three would be low and expenditure
would increase with time, there is a large difference in the discounted present-worth and
nondiscounted costs.

The cost of preparation for transportation, transport, and disposal of the 105-B Reactor block to
the 200 West Area is not included in the estimate.
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Figure 4-1. 105-B Facility Identifying the Safe Storage Enclosure Area.
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Figure 4-2. Safe Storage Preparation.
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Figure 4-3. Isometric View of a Safe Storage Enclosure.
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Figure 4-4. Aerial View of the Sate Storage Enclosure (Before and After).
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Table 4-1. Nondiscounted and Present-Worth Cost Estimates for Alternative Two -

Interim Safe Storage.”

Facility Estimated Cost ($)
105-B Facility

Sampling and analysis® 365.000
Engineering® 208,000
Demolition and construction of the SSE* 12,016,000
Equipment/materials® 1,449,000
Waste disposal"t = 5,106 m’ 731,000

Basin structure removal to 4.6 m below surrounding grade”
D&D 1,244,000
Waste disposal”: 1,843 m’ 264,000
FSB transfer pit sediment removal’ 12,000
D&D Subtotal $16,289,000
Post-construction S&M 712,000
Facility Total $17,001,000

116-B Reactor Exhaust Stack"

D&D 1,722,000
Low-level waste disposal (approximately 1,337 m’) 154.000
Asbestos-containing waste disposal (approximately 35 m’) 1,000
Subtotal $1,876,000
Nondiscounted Grand Total $18,878,000

Present-Worth (Discounted)

$18,408,000
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Table 4-1. Nondlsceunted and Present-Worth Cost Estimates for Altemat:ve Two -
. Interim Safe Storage. ' '

— - : —— cﬂity 0 T EsfimhtedCOSt($)

* *The costestimate for T of the 105-B Facility dnesnc}tmctude P required for prepasation for u:amport and- d:spasal @fﬂle IOSWB Reacter block.

The costs given are based ¢ on ‘Calculation Brief No. 0100B-CA-C0017 (BHI 2602).

‘*Sampling and analysis: Costs associated with sample pla:mmg {e.g.;-data.quality ab}acuves aud charactenzanon plan), preparanon collection,
‘and analysis. This aciivity provides pre-engineering information to assist in D&D planning, and- waste dzsposmoa plannizig. Cost estimates are’® .
based on 2000 costs from DOE-RL (2000a), Table 4-1, which were converted 1o 2002 costs usmo the 2-year real interest rage. on Ireasury: noies -
and bonds from OME Circular No. A-94; Appendlx«(i (OMB 1992). o

‘Engincering: ‘Costs associated with all up-front engineering. Activity 1o includs documentatlon assoc:ated wnth CERCLA planmno EE/CA
hazard classtfication, removal aciion work plin, éte Thé cost Bstimate is “based on the cost estimates from DOE-RL (2000a), Table 4-1: which
were converted to 2002 costs using the 2-yeat Teal mterest rate on treasury notes and bonds from OMB Circular No A-94, Appendlx C

(OMB 1992).

‘Construction: Costs associated with the actual demolition and safe storage of the reaétor. This actmty mcludes the demoimon and the subcantracr
and other field sapport activities, as well as continued engineering in support of the safe storage. 'I‘he ©ost estimate is based on 2000 cosis from

" DOE-RL (2000a), Table 4-1, which were converted to- 2002 costs using the 2—yea: real interestrate on’ treasury niotes. am:t bonds from OMm B

Circnlar No. A-94, Appendix C (OMB 1992)..

‘Equipmeént and matérials: Costs dssociated with the: procuzement of matenais and the rental/lease ofheavy- eqmpment Actwu_y W1ll cover all
costs of equipment and materials starting from the pre engineering walkdowns throucrh the firial site Testoratton actvities.  The.¢ost estimate is -
based on 2000 costs from PDOE-RL(2000a), Table 4-1, which were converted to 2002 COSlS using Lhe 2- year reai mterest rite on treasury nolf:s
and bonds from OMB Circular No. A-94, Appendix C (OMB 1992)-

"Waste disposal volume estimates were derived from actiial waste volume Shlpmenrs from 1SS of the 105 ' Reac:ior The waste volumes do not
distinguish between waste type {e. g.;-low-level o mixed) because it is assumed that alt of the waste will meet the ERDE wasle acGeptaice
criteria. The cost estimate is based on- 2000 costs from DOE-RL (2000a), Table 4- -1, which were converted to 2002 costs using the 2-yeaf real
inferest rate on’treasury notes angd bonds from OMB Circular Np: A:-94, Appendix C (OMB 1992). = -

r’Disposal cost assumptions: Disposal of low-level radioactive, danaerous and mixed wastes at the ERDF at $137 33/’ ($IO5fyd3) (2000

" cost). This inchndes afl directand mdxrect costs and cost of transportation ffom the area to ERDF. “Cost estimarte is based on 2000 costs from

DOE-RL (20604}, "Fable 4-1, which were converted t6 2002 costs using thi 2-year real interest rate on treasury notes and bonds from OMB
Circular No. A-04, Appendix C (OME 1992).

*Removal of complete basin structire additional waste would increase this-cost by 5581 920 {2000 cost) The cosnesurnate s based on the cost
estimates from DOE-RL (2000a), Table4-1, which were converted to 2002 costs using | the Z‘year reaI interest rate on n-easmy notcs and bonds

© from OMB Circular No. A:94, Appendix C (OMB 1992).

’The cost’bdsed on sediment removal from the 105-C Reactor FSB tmnsfer pits in 1997, so.the 1997 C{]St hs:ed on page : 31 of BHI ( 19973) was
converted to 2002 costs using the 5-year real interest rate on treasury notes and bonds from OMB Cnrcuiar No.-A-94, Append:x C (OMB 1992).
IS &M assumptions (2002 eost broken i mto S&M cOsis): . . : . .

B0 hr/yr x $40/Mr x 66 yr . S .-.$211200
Based on FY- 2002 5-Year H:stonca] COStS =%508191
for a total of (2002 costy . . ) $ 712,391

The cost estimate is based o 2000 costs ﬁ'om DOE-RL (2000:1), Table 4-1 wh;ch were coilverted 10 2002 costs Using the 2-year real mteres1 ’
rate.on treasury notes and bonds froms OMB Circular No: A-94, Appendix C.(OMB 1992).

kDIsposaI cost assumptions: Disposal of low-level radivaciive, dangerous, and mixed wastes at the ERDF at $103/m® [ST& 507yd™) (1998 cm:}
This inclides 41l direet and indirect costs: and cost'of transpostation from ‘the area 1o ERDF. ACM assimed to be noncontaminated andis to be.
disposed at the ERDF at $13!m ($10/yck}) (1998-cost). The cost estimate is based on 1998 costs from DOE-RL (19983), Table 4-2,

116-DR Exhaust Air Stack, which ‘were converted 02002 costs using the 5. year real intefest rate on treasury notes and bonds from OME .
Cirenfar No. A-94, Appendix C (OMB 1992). ’ . . : !

" ACM = asbestos-containing material

Evaluaﬁon of Final Conﬁguratwn Ah‘ematwes for the 105- B Reactor Facility .~ RPN e
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"Fable 4-2. Nonﬂ?scounted and Preseﬂt-Worth C0§f Estiniates for Alternatwé T’hree —

Leng-Term Survelllance and Mamtenance. :

| | - faeili'ty: N Estlmgzi?(g;lnual _Es?::&;f:ag (S:;:tn{$.)' _

Surveillance and Maintenance _ e

105-B Facility” 104,000 6 880,000 -

116-B Reactor Exhaust Stack® - | 8,000 | . 85000

' L  Subtotal|.  $112,000 | $6,965,000

Roof Replacemeut on Reactor Bmldmg _ L

One time cach 20 years - ' 412,000 -

Roof waste dlsposal =1,053 m’ } 15 1,0_(_)0 -

One time every 20 years (sum of replacemcnt and- dlsposal) 563_,6@0 _ - R

Three times per 66- -year life span " (Subtotal) | o - $1,689,000

Decontamination and Demolition -~ * L

116-B Reactor Exhaust Stack’ — 1,876,000

- 105-B Fac111ty : . - 13,683,000

 Subtotal | T$15,550,000 |

Nondlscounted Grand Total _ - © o $24,213,000
Present-Worth (Discounted) '$4,214,000-

*The cost estimate for D&D of the 105-B Facility does not include costs requu‘ed for preparation for transport and chsposal of .

_ the 165-B Reactor block. The costs given are based on Calculation Brief No. 0100B-CA-C0017 (BH1 2002).
YCost estimate for a life span of 66 years. The cost estimate is based'on the cost estimates from DOE-RL (20002), Tabie 4~2
which were converted to 2002 costs using the 2-year rea.l interest rate on treasury notes and bonds from oMB Cm:ular

No. A-94, Appendix C (OMB 1992).

“Cost estimate for a life span of 10 years. The cost estimate is based. on 1998 costs from DOE-RL (1998a), Table 4-1,
116-DR Exhaust Air Stack, which were converted 0 2002 costs using the 5-year real interest rate on treasury notes and bonds

from OMB Circular No. A-94, Appendix C (OMB 1992)

4The cost estimate is based on 2000.costs from DOE-RL (2000a}; Table 4- 2, which were converted to 2002 costs usin g the ’
-2-vear real interest rate on treasury notes and bonds £from OMB Circular No. A-94, Appendix-C (OMB 1992).

- ®*Cost estimates are the D&D and waste volume costs quoted in present-worth dollars.(Table 4-1). -

fCost estimates are derived from the 1SS cost for 105-B (Table 4-1} and subtracting the estimated cost for construction of lhe
SSE, which is $2,606,000, and post-construction S&M, which is $350,000 (Table 4-1}.
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5.0 ANALYSIS OF ALTERNATIVES

“The cleanup agtion alternatives were evaluated against thiee criteria: effectiveness, .
implementability, and cost. To pr0v1de a more comprehenswe evaluatlon this document dmdes .
the criterion of effectweness into several subcategones ‘The cIeanup action altematwes WIH be '
evaluatcd agamst the followmg - : :

. Effecnveness _
. Overall protection of human health and the env1r0nment -
—  Compliance with applicable federal and state Jaws and regulations (e g ARARS)
~ Long-term effectiveness and permanence’ . -~ :
— Reduction of toxicity, m0b1]1ty or vo}ume through treatment
- Short term effectzveness o S :

. Implementablhty
. Cost

Each criterion is bneﬂy éxpfai—nedj in the following subsections. Subsequently; a detailed: -
. analysis of each alternative relative to each criterion is provided. Finally, the alternatives are
~compared against one another relative to each criterion. The alternatives are reiterated below:

e Alternative One: No Acﬁon
¢ Alternative Two: fntenm Safe Storage (1SS)
. Altematlve Three Long Tenn Survelllance and Mamtenance (S &M)

51 EFFECTIVENESS
511 (ﬂera]l Prbteétion Of'Huma'.n He_alth and the'Environmént .‘

The overall protectlon of human health and the environment is the pnmary ob}ecn ve of the
: cleanup action. This criterion addresses whether the action achieves adequate overall
' elimination, reduction, or control of risks to human health and the environment posed by the - _
likely exposure pathways. The assessments of the other evaluation criteria are also drawn upon. -
This criterion must be met for a cleanup action to be eligible for consideration as a final
CERCLA removal action. Evaluation of the alternatives agamst this criterion was based on-
quahtatwe analysis and assumptions regardm g the 1nvent0ry of hazards in‘the facrhUes tobe
addressed by the cleanup action. : '

Alternative One has no components that would eliminate, reduce, or control risks to human
health and the environment. - Therefore, Alternative One would not provide overall protecti on of
human health and the environment and would not achieve the cleanup action objectives.
Because implementation of this alternative would not meet the threshold criterion of

|  Evaluation of Final Configuration Alternatives for the 105-B Reactor Facility .~ " R T
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. protectweness it cannot be con31dercd a viable altemnative. On this “basis, the No Actxon
alternative was not carriéd through for further evaluatlon

Alternative Two would provide overall protecuon of human health and the enwronmem
- Substantial protectlon ‘would be provxded near term by conducting assessment.and. D&D
constructing the SSE, and disposing of waste to an engineered facility. All contaminated”

materials from the reactor stack and some contaminated materials from the reactor facility would”

* be removed and disposed of at the ERDF, reducing the potential for a contaminant release. The

. portions of the reactor facility within the shield walls would not be demolished, but would be '

‘encapsulated in a concrete and metal enclosure. This would reduce the potential for a release of
remaining contaminants. Protection would be continued for up to 66 years through S&M of the
SSE. Because most of the facility would have been demolished, the number of areas that would
require S&M would be reduced, thereby reducing the potential for exposing workersto™
contamination. Additionally, the reactor facility would be monitored remotely and-inspections -

- would be reduced to a 5-year schedule, further decreasing the potential for worker exposure.
- During implementation of these activities, there would be a potential for worker exposure and -
the potential for release of contaminants. However, the use of proven control technologies and
strict adherence to safety and environmental regulations during these activities would
significantly minimize these risks. Additionally, lessons learned would be applied from the

o perfonnance of this work conducted at the 105-C,-105-D, 105-DR, 105-F, and 105-H Facmt;es

" Alternative Three would also appear to pr0v1de overaH protectlon of human health and the .
environment, although the ability to maintain protection as facility deterioration increases over
time creates some uncertainty. For the duration of the S&M period (10 years for.the reactor
stack and up to 66 years, for the 105-B Facility), limited protection would be prov:ded by
- continved surveillance and appropriate maintenance. At the'end of the S&M period, assessment
D&D, and waste disposal would provide more permanent protection as described in Alternative
Two. There would be a potential for worker exposure and a potential for a release of

contaminants to the environment during both the S&M period and the eventual D&D.. However, -

" the use of proven control technologies and strict adherence to safety and environmental
regulations would significantly reduce these risks. There are uncertaintics regarding the ability
to maintain the integrity and protectiveness of the 105-B Facility during the remaining (up to 66)
years of the S&M period. The number and magnitude of repairs would likely increase, and some
" repairs would potentially be insufficient to mainiain facility integrity. No spemﬂc issues have
been identified, but there would be risks assoc1ated with un_prcdlctable events, such as a f;re or
earthquake. mey _ o ; _ R _

Based on this analysxs Altematwe One would fail to prov1de overall protecnon Altemanve :
Two provides overall protectlon of human health and the. environment. Alternative Three also
appears to provide overall protection of human health and the environment, although an '
increasingly more aggressive surveillance and repa1r effort would likely be needed as
deterioration rates increase over time..

Evaluation of Final Configuration Alternatives for the 105 -B Reactor Facility:
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512 Compllance with «Apphcable or Re}evant and Approprlate Requlrements S

This cntenon ‘addresses whether a fma} CERCLA removaI action W1H to the extent practmable, '
-mectARARS. and other federal and state environmental statutes. The ARARs must be met for.
~ onsite CERCLA: actions (CERCLA, Section 121 [d][2]) ‘Onsite actions are exempted from . :

obtaining federal, state, and local petmits (CERCLA Secuon 121 [e}[l]) Nonpromulgated _

standards are- also to be considered, such as proposed regulations and regulatory. guidanee, to the
extent necessary for the removal action to be adequately protective.. The ARAR criterion must~
be met fora cleanup a]temauve to be eligible for consideration as a fmal CERCLA removal

- action. _ . . - o .

Key ARARS for the two alternatives being considered include wasie nianagemeut standards,
. standards controlling releases to the environment, and standards for protection of cultura] and
ecolog1ea1 resources. The alternatives may include subsurface 1emed1at10n for some of the

facilities within the scope of this document following D&D. Any subsurface remediation would .. - '

" be conducted in accordance with the appropriate 100 Area ROD, mc]udmg ARARS related to
remechatlon standards as spec:1ﬁed in those RODs.. :

A discussion of how the Cleanup actlon altematlves would eomply wi th the hsted prehmmary
ARARSs is provided in the following subscctions. Where pertinent to.the dlscussmn of
compliance, materials to be considered have also been included. Final ARARs, which must be
complied with during Jmplementanon of the se]eeted removal aen(m w111 be- documented in the.
‘CERCLA Acuon Memorandum :

5.1.2.1 Waste Management Standards RCRA Subt:tle G, 1mp]emented v:a 40 CPR 260 '

- through 279, governs the identification, treatment, storage, transportation, and drsposal of
hazardous waste. Authority for much of Subtitle C has been delegated to the State of
Washington. Implementing state regulations contained in Washington Administrative. Code
(WAC) 173-303 would be applicable to any dangerous wastes generated during the removal
action. The regulations require identifying and appropnately managing dangerous wastes and .
dangerous components of mixed wastes and identifying standards. for treatment and disposal. of
these wastes. The land disposal restrictions established under RCRA (40 CFR’ 968) prohibit - -
disposal of restricted wastes unless. spec1f1c concentration- or teehnolegy—based freatment .. . - -

- standards have been met. The land disposal restrictions would be applicable to the treatment and .

dlsposal of dangerous or mixed wastes that may be generated durmg the removal action.

Dangerous. and mlxed wastes would hkely be. generated under both Alternatzves Two and Three
At this time, it is expected that these wastes would be pnman]y dangerous wastes (€., lead-
contaminated materials). Some listed wastes (e.g., organic solvents) may also be generated.
Both characteristic and listed dangerous or mixed wastes would be desi gnated and managed i in.
accordance ‘with the dangerous waste management standards in WAC 173-303. Any wastes -

determined to be dangerous or mixed waste would be treated as appropriate to meet the treatment '

standards of 40 CFR.268. For example lead-contaminated waste could be encapsulated and
- disposed of at the ERDF. ' : _

Evaluation of Final Cbnﬁgu_fézﬁon Alternatives for the 105-B Reactor Facility .- ¥ Sl Sh
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The Toxic Substarices Control Act of 1976 (TSCA), m?};a}emented Vg4 CER 761, ’regukates the:

management and dlsposal of PCBs and PCB waste. Al this time, PCBs are identified as potential

contaminants in the 105-B- Facﬂlty, and PCB-contammated waste would likely be generated

under both Altemnatives Two and Three. Tn accordance with 40 CER 761, any PCB-contaminated - :

wastes generated would be ‘managed as PCB remediation waste; The: ERDF is authorized to
accept nonliquid PCB. wastes for disposal. All waste suspected to-contain PCBs would be .

_ evaluated to determine if the waste meets ERDF waste acoeptance ¢riteria and disposed of at the .

ERDF if it meets the criteria. Any PCB waste that does not meet the ERDF waste acceptance
criteria would be sent to an onsite PCB storage area meeting the substantive requirements for
TSCA storage and would be transported for disposal at a TSCA-approved disposal facility. An -
. offsite determination would requlre approval by EPA and Ecology wouId be notified in this

- case. : : S

Radioactive wastes are governed under the authority of the Atomic Energy Act of 1954

(42 U.S.C. 2011). U.S. Nuclear Regulatory Commission performance objectives for land
disposal of low-level radioactive waste are providedin 10 CFR 61, Subpart C." Although not

applicable to DOE facilities, these standards are relevant and appropnate to any 'disposal facility-
that would accept low-level waste generated under this removal action. EPA requitements for
disposal of TRU waste are specified under the “Environmental Radiation Protection Standards
for the Management and- Dlsposal of Spent Nuclear Fuel, Hi gh-Level and Transuranic

Radioactive Waste™ (40 ¢ CFR 191). This regulat:oa generally prohibifs near-surface disposal of .

TRU waste and establishes disposal metliods and requirements that include the expectation that-
containment will be provided for 10,000 years. Radioactive low-level waste would likely be
generated under both Alternatives Two and Three. This waste would be disposed at the ERDF,

which is authorized to receive low-level waste resulting from remedlauon activities, as long as =

the waste meets the ERDF waste acceptance criteria. Transuranic waste may be generated under
Alternatives Two and Three.  This waste would be transferred to the CWC for interim storage
pending offsite dlsposal ata geologlc reposnory such as'the Waste IsoIat1on Pllot Plam

Removal of asbestos and asbestos-containing matenal (ACM) is regulated under the Clean Air:

- Act of 1955 (40 CFR 61, ‘Subpart M) and by the- ‘Occupational Safety and Health- Administration

(29 CFR 1910.1101 and WAC 296-62). These regulations- provide standards to ensure that -
emissions from asbestos are minimized durmg collection, processing, packagmg and

transportation, and to. protect asbestos workers. It is possible that some asbestos or ACM would
" have to be handled during the removal action, either during facility D&D (Alternatives Two and .

- Three) or during S&M (when major repairs are required). In this case, asbestos and ACM would
be removed and disposed of in accordance with the cited regulations, including appropriate’
worker protecnon and packagmg The asbestos and ACM would be chsposed of at the ERDF

In addition to the ARARs spe01f1ed above, because both alternatives’ propose chsposai of waste at

the ERDF; the ERDF waste acceptance criteria must be‘met. The ERDF waste acceptance
criteria define radlologlca} chemical, and: physical characteristics for waste proposed for -
disposal placement and compaction requirements. Waste generated during the Implementatlon .

of either alternative that could not meet or be treated to meet the ERDF waste acceptance criteria

would be stored or disposed of at an alternate Ecology- and EPA-approved facility. Any waste

Evaluaﬁon of Final Configuration Alternatives for the 105-B Reactor Facility'
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| ~ disposal eccurring at.a CERCLA offsﬂe facxhty reqmres an offsite. de'n‘ermmanon by EPA and the -
notification of Ecology ' : :

" The Hazardous Matenals Tramp@vrtatwn Aet of 1974 (49 (53 S C 1801 18 13) ;mp]emented vra

-~ the “U.S. Department of Transportation Reqmrements forthe Transportation-of Hazardous . .
Materials” (49 CFR 100 through: 179), governs the transportation of potentially hazardous = |
materials, including samples and waste. It is-applicable to any. wastes or contaminated samples
that would be shipped off the Hanford Site. . Both-alternatives would require offsite transportation
of potentially contaminated samples and; petentially, of waste. Through implementation of DOE -
orders and federal procedures; comphance with this ARAR wou]d be achieved for the handlin g
and smppmg of wastes and samples : = s

5122 Standards Controllmg Releases to the Envu'onment. The Washmgmn Clean Air Act
(RCW 70.94) regulates both toXic and radioactive airborne emissions.. Under implémenting _
regulations found in 40 CFR 61, Subpart H, and WAC 246-247, ra(honuchde airborne emissions
- from all combined operations at the Hanford Site-may not.exceed 10 mrem/yr effective dose-
equivalent to the hypothetical offsite maximally exposed individual. WAC 246247 requires .
verification of compliance, typically through periodic confirmatory air sampling. WAC 173-400 .
establishes requirements for the control and/or preventlon of the emission: of air contammants
mcluding. dust ' : - = N : -

'The radionuclide emission standards would apply to any fugitive, diffuse, and point-source air
emissions of radionuclides generated during S&M and D&D activities associated with
Alternatives Two and Three. If it is determined that there is a potential for a nonzero radioactive
- emission, best available radionuclide control technology would be required. Alternatives Two
and Three would pnmanly use decontammatlon/stablllzat:xon of surfaces to control rad:ologlcai
contaminants and standard construction techmques to provide dust control durin g demohtxon

~ Anair momtonng plan will be prepared dunng the dest gn phase. -

No liquid dlscharges are ar_;tmpated under e1ther Aitematwe Two or Three.

5.1.23 Cultural and Ecological Resource Protection Standards. The proposed. cleanup
action would occur in previously dlsturbed areas; therefore, the llkehhood of encountering .
- cultural resources during the removal action would be low. However, if si gmﬁcant artifacts were-" E
_ discovered during project activities, cultural resource laws would be applicable. The ' o
Archeologzcal and Historic Preservation Act of 1974 (16 U.S.C. 469—4690) provides for the -
preservation of historical and archeologlcal data (i ncluding artifacts) that might be irreparabl; Y.
lost or destroyed as the result ofa proposed action. Because of the extensive, disturbance- o
resulting from their construction, it is unlikely that archaeoioglcal Temains would be found in the
footprint of the reactor or the reactor stack (Neitzel 1999). However, if archeological remains =~
were discovered, a mitigation plan would be developed iri consultation with the appmpnate o
authorities.. .

The Native Amencan vaes Protectmn and Repatriation Act of 1 990 (43 CFR 10 25 U S C
- 3001 et seq.) requires agencies to consult and notify culturally affiliated tribes when Native
American human remains are inadvertently discovered during project activities. It is unlikely
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that wiirk proposed i this dodusment would fiadvértentlyaneover harmn temains: If umman
‘remains were encountered, the procedures documented in the Hanford Culmml Resaur::e&; o
Management Pi’an (PNL 1989) wou}d be fe!lowed '

The Nazwnaf Hssmrzc Prpsematwn Act of 1 966 (16 U S. f‘ 4’;‘{)} zmd its 1mpiementmv ‘ -
regulations (36 CFR 800} require federal agencies to evaluate and mitigate adverse effects of
© federal activities on any site eligible for inclusion on the National Register of Historic Places. .
A total of 14 buildings and structures withir the reactor compound have been recorded on
historic property inventory forms. Of that number, 10 properties, which include the

105-B Facility, have been determined eligible for the National Register as contributing

- properties within the Manhattan Project and Cold War Hra Historic District recommended for-

- individual documentation (DOE-RL 1998b}. Stipulation V(C) of the programmatic agreement
requires thatan interior assessment be undestaken for the 1063-B Facility 1o identify artif acis ihat
‘may have interpretive or educational value prior to.deactivation, decontamination, or
decommissioning activities (DOE-RL 1996}, ‘A decision to preserve some of the 105-B Fauhty
would not conflict with the removal of the reactor block, if preservation is physically removing -
the artifacts for display at a separate location. Preservation of the 103-B Facility ar it’s current -~

- location would nltimately conflict with the decision to.remove the reactor block within 66 years
ag determined in the EIS (DOE 1992) and ROD (58 FR 48509). Under cleanup action: _

© Alternatives Two and Three, mitigation measures for compliance under this ARAR may include -
the foilowmg :

. R&c(}rdation by photogtaphs, drawings, models, and exhibits -
s Written histér_ie's R
L Presefv’ation of some portions of the 105»8 Fa’cilit'y far di'spi'ay on {Sr' n'e-ar? its pmsm iacﬁt‘ian -

* Preservation of some p»:)mans of the 105-B Facﬂxty far disp}ay ata Iocatmn other than the
165-B Facility. ST

Thiese measures would compl; y with pre*sc:rvatmn measures requised under the National Hmiarm
Preservation Act of 1 966 (16 U.S.C. 470) whﬂe not ;mpactm g the acti ons neuaasary W0 protect
hurnan health md the enwmnment

T! he Endangersd S‘pecws Act af 1973 ( 16 . S.C: 1531, 50 CFR 402 , and WAC 232-01 22297
 requires the conservation of critical habitat on whick endan;,en,d or threatened species depend
and prohibits activities that threaten the continued existence of listed species or destioy cntmai
habitat. The Mzgmtory Bird Treaty Act (16 U.8.C. 703) makes it itlegal to remove, capiure, or
kill any migratory bird or any part of nests or the eggs of any such birds. T hreatened and
' endangered species are known to be present in the 100 Areas, but no adverse impacts on
protected species or critical habitat resulting from implementation of either alternative would be™
_ anticipated. Facility-specific ecological reviews would be conducted 1o 1dent3 fy patentzaiiy
adverse 1mpacts pnar t0 the performance of anv demohtmn work
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5.1.3 Long-Term Effectiveness and Permanence

The Iong-term effectiveness and permanence criterion addresses whether the alternative leaves
an umacceptable risk after the cleanup action has been taken. It.also refers to the ability of a
cleanup action to maintain long—term reliable protectmn of human health and the enwronmem
after cleanup action obJect_wes have been met. T - :

Alternative Two is protective of human health and the environment for the long term and . .
provides a permanent remedy for the 105-B Fac111ty in the early years of implementation. Most
of the contamination and contaminated structures would be removed and disposed of, thereby -
creating an effective and permanent remedy with regard to the reactor stack. The SSE structure.
would be designed to last for 66 years with proper maintenance and monitoring; therefore, this .
compenent of the alternative would provide an effective solution for containinig the :
contamination in the reactor block for the long term. This alternative would provide a permanent'
solution with respect to the reactor- stack and would involve planmng for the transportatmn and -
dlSpOSBl of the reactor block to the 200 Area Plateau during the 66-year ISS period. '

Under Altematlve Three S&M would be camed out unt11 the eventua] D&D or" the facmnes :
assumed to occur within 10 years for the reactor stack and within 66 years for the 105-B Facility.
- Therefore, the alternative could be as effective as Alternative Two in protectmg human hea}th
and the environment m the long term, altheugh the efforts to-maintain that level of protectton o
- would necessarily become increasingly aggressive as the.facilities age.” Because contamination
would be left in place:for an extended penod with this alternative, the risk of exposure and
release would remain and increase with time.. Therefore over the long term, the ability of this

. alternative to remain protective may actually diminish. Plannmg for the transportatron and
disposal of the reactor block would be requ1red dunng the 66-year S&M peri iod.

- Alternanves Two and Three prov1de permanent and protectlve solutlons for the reactor stack and
require plannmg for the transportation and dzspesal of thereactor black w:thm 66 years.. The -
reactor stack would be decontaminated and demolished and contaminated materials Would be
disposed.of in the ERDF, which would provide reliable protection. Alternative Twois
considered to achieve long-term protectiveness more rehably and effectively than.’

Alternative Three. Under Alternative Two, the reactor stack would be addressed much earher
than in Alternative Three. In addition, the SSE stmcture that would be constructed as partof
Alternative Two would provide better, long-term protectxon of human heaith and the environment
for contamination assoc:{ated with the reactor biock -

5.14 Reductmn of T0X1c1ty, Mohlllty, or Volume Threugh Treatment

The reductlon of tox1c1ty, mobllrty, or volume through treatment cntenon refers to an eva[uatlon
of the anticipated performance of the treatment technologies that may be employed in a cleanup
acuon -It assesses whether the alternative permanently and significantly reduces the hazard,

~ posed through application of a treatment- technology.. This could be. accomphshed by destmym g
the contaminants, reducing the quantity of contaminants, or irreversibly reducing the mobility of
contaminants.- Reduction of tox1c1ty, moblhty, and/or volume contributes o overall
protecuveness : : :
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‘Both Alternatives Two and Three would generatc waste that might require treatment as,
necessary to meet 'waste acceptance criteria at ERDF or other disposal facilities. However, the-
‘fraction of waste requiring treatment would Tikely be low, and neither alternative would involve
a specific treatment technology as part of the cleaniip action. The volume of waste requiring
treatment would be the same for both alternatives. Therefore mneither toxicity, mobility, nor
volume would be significantly reduced through treatment, nor would there be a difference.

between the alternatives. Alternatives Two and Three would employ recyc!m g options for
nonregulated matenal to reduce the volume of disposed matenal ~

: 5.1. 5 Short-Term Effectlveness

The short-term effectiveness criterion refers to.an evaluatlon of the speed w1th wh1ch the remedy '
achieves protection. The criterion-also refers to any potential adverse effects on humdn hedith
and the environment durmg the 1mpIementat10n phases of the cIeanup actlon :

There would be a potenhal for worker exposure and releases to-the environment in implementing
both Alternatives Two and Three. During implementation, Alternative Two would increase
potential exposure to.workers early in the cleanup action, because the workers would be entering
the contaminated facility more often and would be handling contammated materials as part of
D&D. The handling of contaminated materials would also i increase the potential for a release o
“the environment, especially to the air. Strict adherence to all appropriate- -environmental- '
gulatlons would ensure that the potential to release would be minimized. Limiting workers’
time in-contaminated areas and providing the necessary protective clothing and equipment
appropriate to the tasks would miitigate the risk to workers. During the S&M period following -
D&D and construction of the SSE structure, the potential for a releaseto the-environment or.
exposure to workers would decrease substantially. All contaminated materials from the reactor
stack and some contaminated materials from the reactor facility would be removed and disposed"
of at the'ERDF, reducing the potential for a contaminant release. ‘The portions of the reactor
facility within the shield walls would not be demolished, but would be encapsulated in a concrete”
and metal enclosure, containing any remaining contamination msrde This would reduce the
potential for a release of remaining contaminants. Because portions of the/facility would have
been demolished, the number of areas that would require- S&M would be reduced, thereby
reducing the potential for exposing workers to contamination. ‘Additionally, the reactor facility
would be monitored remotely and inspections would be reduced to-a 5-year schedule, further
decreasmg the potential for worker exposure. This-alternative could span 66 years, includinga -
reduced program of surveillance and routine maintenance following D&D and construction of
the SSE. However, the key cleanup action objectrves would have been achieved and the
_ potenual nsks to human health and the env1r0nment would be significantly reduced in the short

Alternative Three would protect the énvironment in the near term by maintaining the facilitiesin - -
a condition that would minimize the potential-for a release. Thete would be a potential for =~
- exposure to workers during the S&M period as they enter the cortaminated facility to perform

work. This potential for exposure would become greater as the facility deteriorates and the need
for increased survelllance and major repairs arises. There would be a further i increase in'worker
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- -exposure and the potential for a release {(comparable to Alternative: Two) when the reactor -
facility fi nally undergoes D&D ‘within 66 years. The c]eanup action obJch ves would not be
achleved untﬂ the end of the 66-year penod -

Altemat:lve Two is con31dered more effecnve in ach:levmg protecuveness i f the short term than
Alternative Three. The risk to workers and potential for releases would likely be greater with.
Alternative Two early in the cleanup action. However, once the reactor stack is decontamin; ated -
and demolished and the SSE structure is constructed; the potenna] for exposure or 2 release
would be s1gmflcant1y reduced.  Exposure and the. potentlal for a release would-increase over .
time in Alternative Three, ‘with a peak when D&D finally ocours (within 10 years for the reactor _
- stack and 66 years for the 105-B Facility). Thus, over the 66-year period, Alternative Two -
would have a lower cumulative potential for worker exposure and:releases to the enwronment

Tn addition, Alternative Two would have fewer uncertainties with respect.to: 1ts ablllty to.
ultimately achieve protecmveness than AIternatwe Three : :

5.2 IIV[PLEMENTABILITY

Implementabllxty refers to the technical and administrative feasibility of a cleanup actlon
including’ the availability of matenals and serwces needed to implement the selected selution.

~ Alternative Two is 1mplementable Env1r0nmental restoration workers at the Hanford Site are

_ experienced in performing D&D and waste disposal operations. In- addition, DOE has ~
successfully completed the 1SS project for the 105-C Facility and is- making s1gmﬁcam progress
on the 105-DR, 105-F, 105-D, and 105-H D&D and ISS projects. - Techniques and lessons -
learned from those projects would be applied to the ISS of the 105-B Facility, as well as the
D&D of the reactor stack. The specialized skills that would be required to:design and construct
the SSE are readily avaﬂable within the existing work force at the Hanford Site. -Materials that -
- would be needed to complete the SSE are <asily obtained. In terms.of waste disposal, the. ERDF :
has been designated bya ROD (EPA 1995) to receive. CERCLA wastes generated on the
Hanford Site that meet its -acceptance criteria. The facility has already. been constructed and has
been in operatlon for several years. Procedures for handling waste at the. ERDF are well .
established. Therefore, the facility and processes for disposal of waste generated under thls :
alternatlve are readily available. Tmplementation of S&M: foliomng D&D and construction of .
the SSE structure is efficient because the reactor stack would be demolished and surve:]lance
requirements for the stablhzed 105- B Facﬁ]ty would be significantly reduced.

Alternative Three also could be 1mplemented at least in the near term. S urveﬂlance dﬂd
maintenance techniques are widely used throughout the Hanford Site, and no speci ialized -
" materials or services Would be required except. when major repairs would be needed on a o
contaminated facﬂlty As time passes, the primary difficulty with 1mp]ememanon would be'the -
increasing deterioration of the facility. This would result in possibly increasing the polential for
worker exposure or physwal hazards, although these risks ' would be mitigated through
appropriate health and safety precautions. The deterioration would also ‘present increasing..
challenges in attempting to‘maintain the integrity ‘of the facility to prevent contaminant releases
The difficulty in implementing D&D at the end of the S&M period would be eomparable [
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Alternative Two, exeept thiat there would be no need to constrwct an SSE structure forthe

- 105-B Facility. The Hanford Site work force would likely have decreased in 66 years, affecting -
the availability of a trained work force; minimum specialized skills would be required: for D&D,
so construction labor forces could Be drawn from the surroundmg community, if necessary.

The ava11ab1hty of a waste disposal facility would be unceitain. The ERDF is likely to be closed
by that time. Either the ERDF would need to be reopened and expanded and operatlons resumed :
or another waste dlSpOSEll fac:hty would be requlred : :

Both Alternatives Two and Three would be 1mp1ementable In the near term, Altern ative Three
may be easier to implement because it would not include the engineering and desi gn ‘phases that
“would be associated with construction of the SSE structure, as in Alternative Two. However, in
~ the long tern, implementation of Alternative Three may become less feasible, s S&M activities

would become miore aggressive and more frequent and present greater worker protection apd:
engineering challenges.. In contrast, the long-term S&M activities required for Alternative Two
- would be very feasible because the reactor stack would be gone and the SSE structure would
require minimal S&M. Overall, Alternative Two would be expected to be more implementable.
- than Alternative Three, based on previous experience, available resources, operational di sposal
facilities, and an expenenced work force. :

S 53 COST

The cost criterion evaluates the: cost of the altératives and mcludes capital, operatmn and
maintenance, and monitoring ‘costs. Neither cost estimate for Alternatives Two or Three .
1nc1udes costs’ requlred for transport and d1sposal of the 105 B Reactor block

As shown in Tables 4—1 and 5 1, the nondiscounted cost estimate for AItematwe Two is
apprommately $18.8 million.  Included in the estimate is the ISS of the réactor faci lity; est;mated
~ at $16.3 million for 105-B Facility, as well as D&D of the’ 116-B Redctor Exhaust Stack; -
estimated at $1.9 million (Table 4-1). Post-constriction S&M of the reactor for the 66- year -
period is estitated-at $712,000. Thus, the total nondiscounted cost of Alternative Two would be
~approximately $18.8 million. The present-worth Cost associated with Alfernative Twois -
approximately $18.4 million. The cost estimates for Alternative Two have been based, in part,
on the actual costs that have been expenenced in implemerting ISS at the 105-C and 105-D
Facilities, which have many cOst cornponents szmllar to Altematlve Two.~ :

The total nondiscounted cost estimate for Altematlve Three as shown in Table 5-1,is -

- approximately $24 million. ‘Costs include conducting survéillance operations and routine
maintenance on the reactor stack for up to 10 years and on the reactor facility for-up-to'a 66-year -
. period per the EIS ROD (58 FR 48509). The S&M portion of the cost is estimated at $7 mﬂhon
Also included in the estimate is the major cost comporient for rodf replacement on-the reactor =
facility, which is assumed to be required every 20 years. ' Over a'66-year period, this would cost -
an estimated $2 million. Because the reactor facility would still need to be decontaminated and
demolished, thé cost estimate includes $16 million to perform this activity. The dlscounted
present-worth cost associated with Alternative Three is approximately $4.2 million.

. Evaluanon of F mal Conﬁguratwn Alrernatwes for rfze ] 05 B Reactor Fi aca[rty . : o
‘February 2003 & - 5-10+




R DOE/RL-2002-43
~ Analysis of Alternatives | ~ o DraftB. oo

As stated in Section 4.3, several uncertainties are associated with the cost estimate for
Alternative Three. The cost to maintain the facilities cannot be accurately prechcted and’

- therefore cannot be accurately amortized into present-worth- estimates. If the facilities. were to
deteriorate at a rapid rate and repairs werg madequaie to maintain protection of workers, the
public, and the environment, D&D of the reactor facility may need to be performed before the
end of the 66-year period. The cost of major repairs (beyond the roof replacements) cannot be
'predleted Therefore the est:rmated cost for Alternative Three represents a minimum.

Aside from the total cost d1fferent1al between the two altematlves some add;tlonal dlfferences
should be noted. For example, the timing of expendltures would be significantly different. With
Alternative Three, annual expenditures would be incurred over a 10-year period for the S&Mof
the reactor stack and-over a 66-year period for. the.105-B. Facility. The 10-year S&M period for
the reactor'stack would then be followed by D&D of these- facilities. . For the 105-B Famhty the
S&M program would likely become more aggressive over the course of a 66- “year period. At the
end of the 66-year period, or before then, another large expenditure would occur forthe D&D
function of the reactor facility. For Alternative Two, the majority of the expenditure would -

occur in the early years of 1mplementat10n After the reactor stack was.decontaminated and _
demolished and the SSE structure was in place, the S&M cost would drop to only a few thousand
dollars per year. The other primary difference between the cost of these alternatives is that,

given the uncertainties associated with Alternative Three, the cost for Altemative Two can be.
much more accurately predicted. Given these differences, Alternative Two may more effectively -
achieve the cost objectives than Alternative Three. - Alternative Two wou]d also be: better at,. .
satisfying the cleanup action ob]ectwe relating to reducmg or ehmmatmg {uture: S&M costs. .

54 OTHER 'CONSIDERATIONS |

This section evaluates NEPA values (e.g., analysis of cumulative, offsite, eceloglcal and
~ socioeconomic 1mpacts) to the. extent practicable.: - :

- Cumulative impacts may occur in both the short term and the long term because of the
interrelationships among other activities occurring in the 100 Areas Qther current-or future’
activities in the 100 Areas mclude the following: N : L

Remediation of waste sites, groundwater and burial grounds in the reactor areas
Safe storage activities at the 105-D and 105-H Facilities -

Storage and removal of spent fuel contained in the. basms at the 100 K Area
D&D of ancillary facilities i in the 100 Areas :
Dlsposmon of the reactor blocks.

* & &

These activities are expected to be ongoing sometime in the near future (about 5 yeéars), with the
exception of removal of the reactor blocks. The reactot blocks are expected to be addressed
within 66 vears. Each of these activities contributes toward meeting the goals of 100 Area’
remediation, including protection of the Columbia River. However, dug to the competition of -
financial resources to accomphsh the work, each act1v1ty eornpetes with others for priority -
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alfocation of fundig. - addmcm each of the actrvmfz:s preseﬂts t*he putentlal for ofﬁsrte 1m~;avacts
such as aubeme releases : : ; , - .

Near-term *D&J of” the reagtor stack and reactor facﬂity, mciudmg IS S E)f the reactor facﬂ}ty
(Alternative Two), would require a significantly greater commitment of budget resources
(including waste disposal costs, workers; equipment, and supplies) in the near termthan would .
‘be required to perform S&M (Alternative Three). Therefore, in the near term, Alternative Two -
would impose a greater cumulative burden in terms of additional compentlon for rernech ation
dollars and work forcc TeSOUICes. than A]tematlve Three : '

In the 10ng term, the overall cumulatwe obJectwe of the 10O Area activities is (o enhance the
protection of workers, the public, and the environment; which is consistent with the values

- expressed by the regulators, stakeholders, affected Tribes; and the public. Alternative Three

would not be as protective over a 66-year period-as Alternative Two and thus would-not be as .
‘consistent with these objectives: In the long term, completion of ‘Alternative Two would be
consistent w1th and supportive of the overall cumulatlve beneflts that will be derived from the .
remedla} act:wmes in i:he 100 Areas : L

Offsite impacts-incmde p'otential effects-on the public or the environment due to the release of
contaminants resulting from an activity being performed at the Hanford Site. Alternative Three
would not be expected to result in adverse offsite impacts in the near term and thus would not -
add to the cumulative impact of other near-term activities in.the 100 Areas. Alternative Two -
could potentially result in airborne emissions of radioactive contaminants in-the near term, but -
these impacts are expected to be low based on experience with D&D and ISS activities at other
facilities. Therefore, Alternative Two would not be expected to contrlbute si gmf}camly to
overall cumulative impacts. :

~ Neither alternative would be expected to affect existing natural resource conditions. Although -
federally listed bald eagles frequent the Columbia River during:the wintér, there are no identified
roosts near the 100-B/C Area that would affect work on the 105-B Facility (DOE-RL 1994).

The area where work would be perfonned is-not 1dent1fled as critical habitat for any listed
species. However, prior to commencing-any field activity, an-ecological review of the facility -
and surrounding area would be conducted to ensure that there would be o impacts to natural -
resources of spcc:1al concern (e L., migratory bxrds)

Disturbance maps indicate that due to previous Hanford Slte era’ constructmn activities, no -
archeological deposits likely remain intact in the immediate vicinity of the reactor area.
However, with 1mplementat10n of either alternative, cultural resource surveys would be
conducted before any proposed work started. If surveys indicate the presence of cultural

~ resources, a rmtlgatlon plan would be developed.

~ Because the 105-B Facﬂzty has been deterrmned ehgible for the Nat}onal Reglster asa
contributing property within the Manhattan Project and Cold War Fra Historic District
(DOE-RL 1998b), mitigation measures required to comply thh the National Historic . .
Preservation Act.of 1966 (16 U.S.C. 470) will be implemented. -Mitigation efforts would be
implemented in coordination with the State Historic Preservation Office. :
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‘Both alternatives would require an irreversible and irretrievable commitment of resources in
‘terms of land that would be committed to the ERDF and the borrow pit that would supply clean
backfill. :In addition, if new haul roads or ether mfrastrucane were needed to. implement eithier .

‘ alternatlve this woéuld constitute an irreversible and 1Hetnevable commitment of resources m
terms of land during the tlme that the mfrastructure was bemg used. -

Socmeconormc 1mpacts from lmplementmg elther altematlve would be Immmal ‘In the near -
term, the work force requlred for Altematlve Three would be small. In the long term (up to

66 years), Alternative Three may require support from somie non-Hanford Site work forces, but

- the number of resources would not be Targe and this would not be expected to have a significant
cumulative impact on the community. Personnel required to implement Alternative Two would
be selected from existing S&M and remediation work force resources at the Hanford Site, or the
opportumty to fill these: positions would be made available to subcontractors.
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Table 5-1». Cost C@mparlson for Final Configuration Albernatwes -

' Alternative 3 - Long-Term S&M

54,214,000

for the 105-] Reactor
| _ Alt_é_rnatj‘igrc o _ _ Present-Worth Cost o Ngnﬁis_cgti_ntqci.'éost_
Alternative 2 - Interim Safe Storage . .- - $18,408,000° T $18.787,000.
$24,213,000 -

]
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6.0 FUTURE ACTIONS

This document presents three altematives for cleanup actions at the 105-B Reactor Facility and
116-B Reactor Exhaust Stack. The alternatives identified and evaluated in this document may. be
“identified as removal action alternatives in a future CERCLA evaluation, meeting the
~ requirement established by the Tri-Parties to prepare an EE/CA for final removal action for the -
_ 105-B Facility by September 30, 2005, per Tri-Party Agreement Milestone M-093-25. Aftera
| complete list of alternatives, which may include but are not limited to those presented in this-
. document, have unidergone public review and comment;, DOE, EPA, and Ecology will evaluate
 public comments and select the preferred removal action to address the 105-B Facility and the
116-B Reactor Exhaust Stack. The recommended alternative to conduct a removal action at the
105-B Facility and reactor stack will be based on its overall ability to prov;cle protection of
human health and the enviroriment and its effectiveness in maintaining protection for both the
~ short term and long term. The selected alternative would provide the best balance of protecting.
human health and thé environment, protecting workers, meeting the removal action objectives,
achieving cost effectzveness and providing an end state that supports and is consistent with
future cleanup actlons and comm:tments in the Tri-Party Agreement (Eco]ogy et al. 1998).
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